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Abstract of JP2002367469 

PROBLEM TO BE SOLVED: To provide a thin and 
light-weight member for a push-button switch, by 
using a planar illuminant capable of realizing 
illumination of a display part, which has no 



luminance irregularities while restraining 
consumption power by effectively using light energy 
for the illumination of the display part, and which is 
driven by a direct current, and to provide Its 
manufacturing method. SOLUTION: This member 1 
for a push-button switch has a key top part 3 for 
pressing a moving contact 7 disposed opposite to 
fixed contacts 6 on a circuit board 5. In a direction of 
contacting It with the fixed contacts 6. and a cover 
base material for disposing and mounting the key 
top part 3 at a predetermined position on the circuit 
board 5, and has the planar illuminant 4 integrated 
with a display part 2 for displaying switching 
function in the key top part 3. An electrochemical 
illuminant is used for the planar illuminant 4. 
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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The keytop section for pressing the traveling contact which counters the stationary contact on the circuit board and is 
arranged in the direction contacted to said stationary contact It has a covering base material for allotting this keytop section to a 
position and attaching on said circuit board. In said keytop section The member for a push button switch characterized by being the 
member for a push button switch which has the field illuminant of one in the display which displays a switch function, and this display, 
and said field illuminant being an electrochemical luminescence object. 

[Claim 2] It is the member for a push button switch according to claim 1 characterized by for said keytop section having the 
transparence insulation film which covers a core material and this core material, and for said field illuminant having an illuminant layer 
between a base electrode and the transparent electrode which counters this base electrode, and having extended and arranged the 
electrode terminal of said base electrode, and the electrode terminal of said transparent electrode to parts other than said keytop 
section. 

[Claim 3] The member for a push button switch according to claim 2 characterized by being conductive ink in which said base 
electrode consists of a conductive particle and insulating resin. 

[Claim 4] Said transparent electrode is a member for a push button switch according to claim 2 characterized by coming to form a 
transparent conductive polymer layer in a transparence insulation base, and forming said luminous layer object in contact with this 
transparent electrode. 

[Claim 5] The member for a push button switch according to claim 4 characterized by coloring said transparent conductive polymer 
layer. 

[Claim 6] Claim 1 characterized by forming the inorganic oxide layer in a part of outside surface [ at least ] of said member for a push 
button switch thru/or the member for a push button switch of any one publication of five. 

[Claim 7] The member for a push button switch according to claim 6 characterized by coming to prepare an organic layer in the outside 
surface of said inorganic oxide layer. 

[Claim 8] The member for a push button switch according to claim 6 or 7 characterized by being the thing into which said inorganic 
oxide layer comes to convert polysllazane. 

[Claim 9] Claim 6 characterized by preparing a moisture absorption layer between said base electrodes and cores of said keytop 
section thru/or the member for a push button switch of any one publication of eight. 

[Claim 10] The member for a push button switch according to claim 9 characterized by preparing an oxygen uptake layer between said 
base electrodes and cores of said keytop section. 

[Claim 1 1] The manufacture approach of the member for a push button switch characterized by having been formed in the conductive 
ink in which it is the manufacture approach of claim 1 thru/or the member for a push button switch any one publication often, and said 
base electrode consists of a conductive particle and insulating resin, and carrying out size enlargement of this conductive ink in the 
state of plastic flow. 

[Claim 1 2] The manufacture approach of the member for a push button switch characterized by coming to carry out size enlargement 
of the keytop section and the electrode terminal area after forming at least three sorts in the coloring layer which be the manufacture 
approach of claim 1 thru/or the member for a push button switch any one publication often . and constitute the encaustic section or 
the ground section of said illuminant layer . said transparent electrode . said base electrode . or said display on a plane transparence 
insulation film . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for input devices, such as personal digital assistants, such as a cellular phone and PDA. 
telephone, a car stereo, a board computer for mount, an audio, a measuring instrument, a personal computer, and remote control for 
home theaters, and or it identifies each in the keytop section of this input device, it relates to the member for a push button switch 
and its manufacture approach of the illumination type which can begin to illuminate a display in more detail in a dark place about the 
member for a push button switch which has the display which displays a switch function. 
[0002] 

[Description of the Prior Art] Conventionally, the so-called illumination function in which the member for a push button switch used for 
this kind of input device illuminates the display which showed the function of a push button switch in the activity at the time of night is 
needed. 

[0003] For example, it is incorporated in the case of the input device made into the object, and enables it to realize the switch function 
of the push button switch 30 with the push button switch 30 used for input devices, such as a portable telephone, after the covering 
base material 32 and the circuit board 33 which formed in one two or more keytop sections 31 which constitute an actuation key have 
faced each other as shown in drawing 14 or drawing 15 . and in the top panel section of the becoming [ each actuation key ] keytop 
section 31, or the rear-face section, so that the function of the push button switch 30 may be known even in a dark place The display 
34 which displayed an alphabetic character, a sign, or a pattern according to each switch function etc. is formed. The content of a 
display of a display 34 emerges and it can check by looking now because the reflected light which the direct solar radiation emitted 
from the light source of LED35 or electric bulb 36 grade established on the circuit board 33 and this direct solar radiation reflect and 
produce in a surrounding member penetrates in the top panel section from the rear-face section of the keytop section 31. Thereby, a 
cellular phone etc. can be used convenient also in the time of night. 

[0004] Moreover, when more uniform brightness was required, as shown in drawing 16 or drawing 1 7 , the light guide section material 37 
on sheet metal was inserted between LED35 and the keytop section 31, and to enlarge luminescence surface area by using the EL 
(electroluminescence) sheet 38 which carries out field luminescence as the light source was tried. 

[0005] However, the light guide section material 37 which draws the direct solar radiation from the light source and the light source of 
LED35. an electric bulb 36. and EL sheet 38 grade Since it is arranged in the place distant from the keytop section 31 so that contact 
actuation with the contact surface 39 on the circuit board 33 and the keytop section 31 may not be checked. It becomes the physical 
relationship which the light sources 35, 36. and 38, the light guide section material 37, and a display 34 left. If it is when carry out, it 
compensates the light guide section material 37 or the EL sheet 38 is used, an increase and, the number of LED35 or electric bulbs 36 
The case where sufficient quantity of light which checks the content of a display of a display 34 in a dark place could not be supplied 
although the difficulty of the design by components mark increasing becomes high arose, and it was tacking in the effectiveness. 
[0006] If it was in the portable telephone which carries out cell actuation especially, the low power is called for, to secure sufficient 
quantity of light by a small number of light sources was desired, but by the conventional approach mentioned above, even if a part of 
light emitted from the light source could contribute on the check-by-looking disposition of a display 34 but it used big power 
consumption, conflict that it could not improve had produced visibility, 

[0007] Furthermore, weight increase was to be caused while constraint arose to be unable to make thickness of the push button switch 
30 thin, as a result make thin thickness of an input unit or the body of a device, in order to form the light sources 35, 36. and 38 and 
the light guide section material 37 between the keytop section 31 and the contact surface 39 prepared in the fixed substrate 33 
corresponding to this. 
[0008] 

[Problem(s) to be Solved by the Invention] Then, in order to cancel the above nonconformities, that to which the device which 
prevents diffusion of light and loss of the quantity of light by the obstruction by preparing the field emitter which carries out 
spontaneous light to the top panel section of the keytop section like invention indicated by JP.1 1-232954,A or JP.2000-285760A and 
attaching the light source near the display is performed is known. 

[0009] And into a high dielectric organic substance, since these field emitters are organic distributed process input output equipment 
EL (inorganic [ EL ]) which distributed inorganic emitter powder, they are impressing the alternating current for actuation. 
[0010] Moreover, although a transparent electrode, a display, or the 2nd electrode is beforehand prepared on a transparence insulation 
base and it fabricates by spinning etc. since a display is located in the top panel section of the keytop section, a transparence 
insulation base follows on being extended, an electrode material etc. is extended, and the device which suppresses lifting of the 
resistance of a transparent electrode is made. However, since the device which owns only DC power supplies, such as a personal 
digital assistant since organic distributed process input output equipment EL (inorganic [ EL ]) is being used for the conventional 
member for a push button switch to which these displays emit light had to carry out conversion into ac of this, it had to carry out 
pressure up further and it needed an excessive component and its tooth space, it has been used only for the limited product. 
Furthermore, since it is driving by the alternating current, there are an oscillation and generating of a noise and nonconformities, such 
as displeasure and communication failure, have arisen in the activity in the cellular phone. 
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[001 1] Moreover, although the low power was called for more especially in the personal digital assistant which carries out cell actuation 
also in energy. It was low. and electric - light conversion efficiency was also bringing the life of a cell forward, and was user-unfriendly. 
[0012] Furthermore, since the transparent electrode which a transparence electric conduction ceramic layer is prepared [ transparent 
electrode ] by sputtering, or makes an organic binder come to distribute expensive powder is used, resistance becomes very large at 
the time of shaping, and since an electrode material has the disadvantageous nonconformity that a display does not light up. it has not 
reached the level of practical use industrially. 

[0013] Then, it thinks in order to solve the problem of the member for a push button switch which illuminates the display of the above 
conventional keytop sections, this invention is use light energy for illumination of a display without futility, though power consumption is 
press down, it can realize illumination of a display without brightness unevenness, and it makes it a technical problem to offer the thin 
and light member for a push button switch and its manufacture approach of thickness by use the field illuminant drive by direct current. 

[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to claim 1 The keytop 
section for pressing the traveling contact which counters the stationary contact on the circuit board and is arranged in the direction 
contacted to said stationary contact It has a covering base material for allotting this keytop section to a position and attaching on said 
circuit board. In said keytop section It is the member for a push button switch which has the field illuminant of one in the display which 
displays a switch function, and this display, and is characterized by said field illuminant being an electrochemical luminescence object. 
[0015] invention according to claim 2 — the configuration of claim 1 — in addition, said keytop section has the transparence insulation 
film which covers a core material and this core material, said field illuminant has an illuminant layer between a base electrode and the 
transparent electrode which counters this base electrode, and it is characterized by having extended and arranged the electrode 
terminal of said base electrode, and the electrode terminal of said transparent electrode to parts other than said keytop section. 
[0016] In addition to the configuration of claim 2, invention according to claim 3 is characterized by being conductive ink in which said 
base electrode consists of a conductive particle and insulating resin. 

[0017] As for said transparent electrode, in addition to the configuration of claim 2. invention according to claim 4 is characterized by 
coming to form a transparent conductive polymer layer in a transparence insulation base, and forming said luminous layer object in 
contact with this transparent electrode. 

[0018] In addition to the configuration of claim 4. invention according to claim 5 is characterized by coloring said transparent 
conductive polymer layer. 

[0019] invention according to claim 6 — claim 1 thru/or 5 — any one configuration — in addition, it is characterized by for the outside 
surface of said member for a push button switch boiling a part at least and forming the inorganic oxide layer. 

[0020] In addition to the configuration of claim 6, invention according to claim 7 is characterized by coming to prepare an organic layer 
in the outside surface of said inorganic oxide layer. 

[0021] invention according to claim 8 — claim 6 or the configuration of 7 — in addition, said inorganic oxide layer is characterized by 
being the thing which comes to convert polysilazane. 

[0022] In addition to claim 6 thru/or any one configuration of 8, invention according to claim 9 is characterized by preparing a moisture 
absorption layer between said base electrodes and cores of said keytop section. 

[0023] In addition to the configuration of claim 9, invention according to claim 10 is characterized by preparing an oxygen uptake layer 
between said base electrodes and cores of said keytop section. 

[0024] Invention according to claim 1 1 is the manufacture approach of claim 1 thru/or the member for a push button switch any one 
publication of ten, is formed in the conductive ink in which said base electrode consists of a conductive particle and insulating resin, 
and is characterized by carrying out size enlargement of this conductive ink in the state of plastic flow. 

[0025] Invention according to claim 12 is the manufacture approach of claim 1 thru/or the member for a push button switch any one 
publication of ten , and after it forms at least three sorts in the coloring layer which constitutes the encaustic section or the ground 
section of said illuminant layer , said transparent electrode , said base electrode , or said display on a plane transparence insulation 
film , it is characterize by come to carry out size enlargement of the keytop section and the electrode terminal area . 
[0026] 

[Embodiment of the Invention] Hereafter, drawing 1 thru/or drawing 13 explain the gestalt of implementation of this invention. 
[0027] [Gestalt 1 of implementation of invention] drawing 1 Is the important section sectional view having shown the member for a 
push button switch concerning the gestalt 1 of implementation of this invention. 

[0028] The member 1 for a push button switch concerning the gestalt 1 of operation shown in drawing 1 forms the display 2 which 
displayed the switch function with an alphabetic character, a sign, or a pattern in the top panel section side of the keytop section 3, 
and the field emitter 4 which carries out spontaneous light to a display 2 is used for it. 

[0029] The traveling contact 7 which is made to counter the stationary contact 6 on the circuit board 5, and is arranged is formed in 
the member 1 for a push button switch concerning the gestalt 1 of operation. A traveling contact 7 is specifically formed at the head of 
the press projected part 8 prepared in the center of the rear-face section of the keytop section 3, and the traveling contact 7 enables 
it to contact to a stationary contact 6 by pressing the keytop section 3 to a circuit board 5 side. 

[0030] It is the periphery section of the keytop section 3. Moreover, between the member 1 for a push button switch, and the circuit 
board 5 When the covering base material (not shown) of spring materials, such as silicone rubber which formed in one two or more 
keytop sections 3 allotted to the position, is formed and the keytop section 3 is pressed, some covering base materials carry out 
elastic deformation to a circuit board 5 side. When a hand is lifted from the keytop section 3, the keytop section 3 enables it to return 
to the original location according to the elastic stability of a covering base material. 

[0031] Two or more keytop sections 3 are arranged by the need, it has the complicated configuration of a three dimension from points, 
such as an ERUGONOMIKKU design, in many cases, the top panel section of the keytop section 3 serves as the configuration where it 
upheaved from parts other than keytop section 3. and the member 1 for a push button switch projects from opening (not shown) 
prepared in the case of an input unit. As for a display 2. that with which a figure, an alphabetic character, or a pattern is adopted and 
Indicates the discernment function of the keytop section 3 or the switch symbol description of the keytop section 3 to be is used. 
Although these displays 2 are identified according to the color difference of for example, an alphabetic character color (encaustic 
section) and background colors other than an alphabetic character (ground section), a hue with sufficient visibility will be chosen if 
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needed. • 

[0032] For example, a switch function can be made easier to be able to distinguish actuation of the keytop section 3 which has two or 
more displays 2. such as a figure and the alphabet, in the one keytop section 3, and has many functions by changing this and making 
light emit with the separate luminescent color, and to operate it. Although it is illuminated for an input check in order that a display 2 
may raise the visibility in a dark place or. the design, such as an alphabetic character illuminating, or a background illuminating, or 
illuminating both an alphabetic character and a background, is determined freely. Although the brightness of illumination changes with 
luminescent color, it is ten to 100 nit (nt) about. 

[0033] The ingredient of the core material 22 of the keytop section 3 which determines the substantial configuration of the keytop 
section 3 is chosen from hard, elasticity resin, or an elastomer. Although thermoplastic or thermosetting any are sufficient and it is not 
limited to the shape of a film, a pellet type, and the gestalt of liquefied liquefied thermosetting resin is easy to pour in and it is 

desirable. 

[0034] The transparence insulation film 9 is covered by the periphery front face of the member 1 for a push button switch except the 
rear-face section of the keytop section 3. and the transparent electrode 10 used as one electrode of the field emitter 4 is formed in it 
in the rear face of this transparence insulation film 9 in the range which reaches the top panel section of the keytop section 3 from the 
side face of the keytop section 3. The opaque coloring layer 11 which has protection-from-light nature and insulation is formed in the 
rear face of the transparence insulation film 9 in which the rear face of a transparent electrode 10 and the transparent electrode 10 
are not formed. 

[0035] And the cutting die section 12 doubled with gestalteni such as an alphabetic character of a display 2. a sign, or a pattern, is 
formed in the opaque coloring layer 11. The emitter layer 13 of magnitude slightly smaller than the magnitude of the top panel section 
of the keytop section 3 including the cutting die section 12 is formed in the rear face of the opaque coloring layer 11. Therefore, the 
cutting die section 12 will be fill uped with the emitter layer 13, the pattern [ that it consists of an alphabetic character, a sign, or a 
pattern ] section will be formed, and the design of a display 2 will be completed by the ground section which consists of an opaque 
coloring layer 1 1 around this encaustic section and the cutting die section 12. And the base electrode 14 which forms another 
electrode is formed in the rear face of the illuminant layer 13. 

[0036] Moreover, as the oxygen uptake layer 18 and the moisture absorption layer 17 lap between the rear face of a base electrode 14 
and the opaque coloring layer 11, and the core material 22 of the keytop section 3. they are formed in it. The emitter layer 13 is 
protected from oxygen and humidity, and it enables it to maintain the quality by this at a long period of time. 

[0037] That to which the structure where display 2 the very thing emits light consists of a LEG (Light Emitting Electrochemical Cell, 
electrochemical luminescence) object with easy compound-izing with the Plastic solid of resin by making homogeneity emit light, and 
carries out visible luminescence of the field of a display 2 directly, the thing which carried out ultraviolet luminescence light outside and 
changed this into visible luminescence are contained. 

[0038] LEG is the structure where one side [ at least ] which counters made the about 0.5-50-micrometer emitter layer 13 pinch 
among 2 electrodes (a transparent electrode 10 and base electrode 14) of transparence. The illuminant layer 13 The poly thiophene, 
polyphenylene. polyphenylene vinylene. With derivatives, such as polypyrrole, polyacethylene. and the poly vinylene, a conjugation 
polymer, and oligomer, or laser coloring matter etc, and ethyleneoxide, FOSUFAZEN, propylene oxide, dimethylsiloxane. oxy-methylene, 
EPIKUROROHIDORAN. oxetane, a tetrahydrofuran 1. 3-dioxolane. Metal salts, such as a lithium triphloromethanesulfonate salt, are 
mixed with the electrolyte matter of polymers, such as EGHIRENIMIN, ethylene succinate, ethylene sulfonate, oxyethylene 
methacrylate, and oxyethylene cycle tris phosphazene, or oligomer. In addition, the salt which consists of organic acids, such as 
inorganic acids, such as alkali metal, an alkaline earth metal, aluminum, silver, copper, cobalt, zinc, ammonium, tetramethylammonium, 
phenyl ammonium, etc. a halogen and perchloric acid, a nitric acid, a sulfuric acid, phosphoric acid, and a boric acid, a truffe ROROME 
tongue sulfonamide and an acetic acid, toluenesulfonic acid, a salicylic acid, and a benzoic acid, is mentioned. 

[0039] In order to change into the condition that the cation of a previous salt and an anion can move the inside of an electrolyte to 
mixing. Although dissolution mixing is carried out with a simple substance or mixed solvents, such as toluene, pill gin, an acetonitrile, 
octyl cyano acetate, a cyclohexanone, alcohols, and water, in order [ whose magnitude of nothing and a eel is about 10-100nm ] to 
form reticulated, a conjugation polymer and an electrolyte a phase The compatibility of a solvent, an electrolyte and a solvent, a 
conjugation polymer, and an electrolyte and a conjugation polymer is important. 

[0040] If the electrical potential difference of 3-6V of a direct current is impressed to a transparent electrode 10 and a base electrode 
14. the cation of a salt and an anion will move to cathode and an anode plate, respectively, and will carry out electrochemistry doping 
of the nearby conjugation polymer. Consequently, P type and an N-type semiconductor will be electrochemically generated with 
sufficient balance, an electron or an electron hole will be efficiently supplied to a conjugation polymer, and light is emitted (for example, 
WO 96/00968). 

[0041] Thus. LEG has that structure is simple and the description that thickness control is easy and a low power. 
[0042] Although the luminescent color of emitter layer 1 3 the very thing can also be used for a display 2, the color of the request of 
those other than the luminescent color can be chosen between the emitter layer 13 and a transparent electrode 10 by coloring 
transparent electrode 10a which colored the transparent electrode 10 which touches the transparence coloring layer 15 prepared on 
the base which supports a transparent electrode 10, or the emitter layer 13. What changes the wavelength itself can be used for the 
transparence coloring layer 15 using color conversion coloring matter, such as coloring matter which penetrates request wavelength, 
such as an azo pigment used for a tight filter, a nitroso pigment a nitro pigment and an alizarin lake, and benzopyranon. a kino lysine, 
ethyl pyridinium perchlorate, an ethyl bends oxazolium perchlorate derivative, a long wave with color conversion low [ the high short 
wavelength of energy ] — changing into merit is efficient. 

[0043] Next, the manufacture approach of the member 1 for a push button switch concerning the gestalt 1 of operation is explained. 
[0044] In first the part in which the even transparence insulation film 9 is made into the bottom, and the keytop section 3 of this 
transparence insulation film 9 is located The band-like transparent electrode 10 almost equal to the width efface of the top panel of 
the keytop section 3 is formed. By performing negative printing in the opaque coloring ink which has protection -from- light nature and 
insulation from on this transparent electrode 10 centering on the part applicable to the top panel section of the keytop section 3 The 
opaque coloring layer 1 1 of sufficient magnitude for a wrap is formed for the periphery front face of the member 1 for a push button 
switch except the rear-face section of the keytop section 3. Under the present circumstances, the cutting die section 12 which 
modeled the configuration of the encaustic section of the display 2 which displayed the switch function is formed in the part in which 
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the fo)p panek section of the keytop section 3 of the opaque coloring layer 1 1 is located. 

[0045] Next, on the opaque coloring layer 11, luminescent material is printed in magnitude slightly smaller than the magnitude of the top 
panel section of the keytop section 3 including the cutting die section 12. and the emitter layer 13 is formed. Thereby, the cutting die 
section 12 is filled up with the emitter layer 13. Furthermore, the printed sheet before size enlargement processing (not shown) is 
completed by forming the base electrode 14 of the almost same magnitude as the illuminant layer 13 on the illuminant layer 13, and 
making it the illuminant layer 13 stop at the cutting die section 12 of the opaque coloring layer 11. 

[0046] Formation of the encaustic section of a display 2. and opaque coloring layer 1 1 grade should Just perform the usual 

/ transparence and opaque ink using technique, such as screen-stencil, ink jet printing, hot printing printing, gravure. spray painting, DIP 
' coating, spin coating, and vacuum evaporationo. Moreover, the color of a printing base can also be used as it is. 
[0047] Next, size enlargement processing which set the printed sheet before size enlargement processing mentioned above by the 
configuration of the desired keytop section 3 by the compressed air and the vacuum forming, press forming, etc. is performed, and the 
size enlargement sheet which has the crevice in which the core material 22 of the keytop section 3 is formed is created. At this time, 
the flection of a transparent electrode 10 needs to secure sufficient radius of circle so that the resistance of a transparent electrode 
10 and a base electrode 14 may not change a lot. 

[0048] Next, after forming the moisture absorption layer 17 which touches the oxygen uptake layer 18 and this oxygen uptake layer 18 
in contact with a base electrode 14 in the crevice of the size enlargement sheet fabricated by size enlargement processing, the 
thermosetting resin which serves as a core material 22 from on that is poured in, and it is made to harden within metal mold. Then, the 
member 1 for a push button switch which forms a traveling contact 7 at the head of the press projected part 8 of the keytop section 3 
by applying conductive ink. and starts the gestalt 1 of operation is completed. 

[0049] A transparence conductive layer can be formed in what carried out iruection molding of the transparence insulation Plastic solid 
which became a request configuration, for example, the acrylic resin, as a transparent electrode 10 for SERAMMIKU. such as tin oxide, 
indium oxide, and a zinc oxide, by technique, such as electron beam evaporation, ion plating, and sputtering. Or the transparent 
conductive ink which mixed the particle of a ceramic in the transparence insulation resin solution can be formed by the general printing 
methods of application, such as screen-stencil, gravure, Inkjet printing, spray coating, DIP coating, and spin coating. Or the resin 
compound which mixed the particle of the above mentioned ceramic to transparence insulation resin may be fabricated directly. About, 
the surface electrical resistance is 10-3000ohm/**. and light transmission is 50 - 90%. 

[0050] Although it is also possible to form a transparent electrode 10 on the Plastic solid (core material) beforehand fabricated by the 
request configuration When control of thickness etc. is taken into consideration from the facilities on industrial utilization, it is desirable 
to prepare a transparence conductive layer on the transparence insulation film 9 beforehand. Polyvinyl alcohol, polyethylene whose 
thickness is about 25-500 micrometers. Polyethylene terephthalate, polyethylenenaphthalate. the poly acrylic. A polycarbonate, 
polystyrene, poly FURORO ethylene propylene, Poly chloro TORIFURORO ethylene, the poly vinylidene, polyimide, polyamidoimide, 
Polyether sulphone, polysulfone, polyphenylene sulfide. Double **** which carried out the lamination of several sorts besides 
denaturation objects, such as a polyamide, potyarylate or a styrene system, a polyester system, a polyamide system thermoplastic 
elastomer, and those copolymerization objects, an alloy, of films can be used. 

[0051] If extended by the processing method which the transparence insulation film 9 mentions later, since the transparent electrode 
10 which is a transparence conductive layer is also set and extended, conductivity will fall, but since the transparent conductive ink 
which used the same resin as the transparence insulation film 9 as the binder has adhesion or the near working characteristic, it is 
desirable. Furthermore, since a chain tends to break easily to 50% or more of Plastic solid, the conductive polymer whose very thing 
itself is conductivity has a rate of a drawing dramatically convenient although the transparent conductive ink which distributed the 
conductive filler brings about conductivity by the chain of a conductive filler. 

[0052] These conductive polymers Polyacethylene, poly para-phenylene. polypyrrole. The poly thiophene. the poly aniline, 
polyphenylene vinylene, poly seleno FEN. The poly azulene, the poly pyrene. the poly carbazole, the poly pyridazine. poly naphthylene. 
The polyethylene dioxythiophene which introduced substituents, such as the poly fluorenes, those alkylation, and alkoxyl-izing. Poly 
thienylene vinylene, Pori (3 methylthiophene), Pori (3, 4-dimethylthiophene). Pori (3-thiophene-beta-ethane sulfo nail), the poly methyl 
pyrrole, Conjugated -system conductive polymers, such as Pori (it is a KISHIRU pyrrole to 3), Pori (3-methyl-4-pyrrole carboxylic-acid 
methyl), poly cyano phenylenevinylene, a poly dimethoxy phenylenevinylene derivative, or a polyisoprene conversion object, are 
mentioned. 

[0053] Among these, although it has the influence of a dopant, it is extremely stable to oxygen or humidity, and it is transparent and 
polypyrrole and the poly thiophene with high conductivity, and the poly aniline derivative are desirable. 

[0054] Since resistance sufficient in a conductive polymer simple substance cannot be obtained, it is necessary to dope. As an 
acceptor, halogens, such as iodine and a bromine. PF5, AsF5. the Lewis acid of BF3 grade, HF, HCI. proton acid and Para 
toluenesulfonic acid of H2S04 grade. Organic acids, such as PARAMETOKISHI ethyl toluenesulfonic acid. FeG13, the transition-metals 
compound of TiCI4 grade. The alkali-metal earth, such as alkali metal as an organic substance or donors, such as tetracyano dimetan, 
tetracyano tetraaza naphthalene, and chloranil, such as Li, Na. and K, and calcium, Sr, Ba, etc. is mentioned. 

[0055] In order to raise the stability by humidity and temperature, an electrolyte anion and a cation are avoided, caution is required for 
a dedope and coordinate bond, copolymerization. etc. with a conductive polymer are [ it is / direction / good and ] an effective 
approach to immobilization. Especially the thing for which oligomer, such as DIN DORIMA which was made to carry out sequential 
association fr-om a core molecule by considering as a start raw material, and was compounded [ monomer / of AB2 mold ] in the 
dopant polystyrene, polymethylmethacrylate, and polyurethane, a polymer, or a fullerene molecule is introduced into a functional group, 
and this is supported is simple, and it is especially desirable from the adhesion to a transparence insulation Plastic solid or a film 
increasing. Moreover, since the dopant which became many organic functions focusing on such support also becomes carrying out the 
bridge of between conductive polymer molecules, stabilizing in electric conduction, and lowering resistance, it is dramatically useful. It 
is better to make it store into a Plastic solid, since the effect of a dedope becomes very small where a conductive polymer is closed. 
[0056] Furthermore, in order to reduce conductivity, a conductive polymer is extended, it is useful to contract the intermolecular 
distance of a conductive polymer, and it can use the drawing at the time of size enlargement. 

[0057] Although a conductive polymer has the chemical polymerization method which carries out the polymerization of the precursor 
monomer using an oxidizer or a catalyst, a method of heat-treating and obtaining the intermediate field which consist of a 
disconiugation polymer, or the electrolytic polymerization method which oxidizes or returns and carries out the polymerization of the 
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aromatic compound electrochemically as a monomer, it is not limited to this. 

[0058] On the transparence insulation film 9. it can form by the general printing method of application in the state of a condition or the 
dispersed emulsion which prepared the low-molecular article of a conductive polymer by vacuum evaporationo etc.. or was dissolved in 
water or a solvent The thickness is about 0.1-25 micrometers about In the case of a conductive polymer, even if there are much 
thickness and resistance and a non-ohmic case thickens them, the resistance reduction corresponding to it is not obtained in 

many cases, and light transmission only worsens. Therefore, it is necessary to determine required thickness beforehand. 
[0059] Although it is also possible to form the display 2 to which itself emits light on an opaque electrode, to form a transparence 
conductive layer by the technique further mentioned above, and to form the overcoat layer 16 for protection if required, to give the 
coat which has sufficient engine performance, in order to protect the emitter layer 13 sensitive to humidity etc., for example, to 
prepare resin with low moisture vapor transmission thickly is desired. 

[0060] When using a transparent electrode (transparence conductive layer) 10 for the rear face of the transparence insulation film 9 
and the transparence insulation film 9 is carried out outside, a display 2 can be protected with the continuous transparence insulation 
film 9. it is simple, and usefulness is high. For example, when using the luminescent color as it is. it is attained by preparing in order of 
the transparence insulation film 9. the opaque coloring layer 11, a transparent electrode (transparence conductive layer) 10. and the 
emitter layer 13. 

[0061] When using colors other than the luminescent color, it is attained by preparing in order of the transparence insulation film 9, the 
opaque coloring layer 11, coloring transparent electrode 10a. and the emitter layer 13 etc. coloring transparent electrode 10a — the 
binder of a conductive polymer or transparent conductive ink — organic coloring matter — small quantity — in addition, it can make. 
[0062] From an ERUGONOMIKKU design, the design of the complicated three-dimensional structure is required and size enlargement 
of the member 1 for a push button switch is carried out by the shaping approaches, such as a vacuum forming, blow molding, and press 
forming. The height of the square pole with which the configuration of a Plastic solid has the cross section whose magnitude of 5- 
30mm and the keytop section 3 key pitch is 3-20mm about or a cylinder, and the keytop section 3 is 2-1 5mm. Although there are many 
in which the top panel section of the keytop section 3 also has curvature, applying excessive flow stress to the display which emits 
light should avoid. 

[0063] A display 2 is near the top panel section of the keytop section 3, and since the part of members 1 for a push button switch 
other than keytop section 3 is laid or stuck on the fixed substrate 5, it is carrying out the flat-surface configuration. 
[0064] Especially at the time of size enlargement since the side face of the keytop section 3 is extended, the transparence insulation 
film 9 and a transparent electrode (transparence conductive layer) 10 must be the ingredients suitable for this, and a thing without 
fracture or resistance lifting is chosen. A conductive polymer is an ingredient suitable for this, can form thickly the conductive polymer 
around the display 2 especially with the high rate of a drawing, and can suppress resistance lifting. When the side face of the 
background (ground section) of a display 2 or the keytop section 3 is opaque, compensating in the conductive ink mentioned later is 
also possible. However, when too much drawing which exceeds 100% is performed, there is a possibility that resistance may go up about 
10 times. In this case, conductivity is maintainable when a wire size mixes detailed conductive fiber 0.5 micrometers or less to a 
conductive polymer. As for the aspect ratio of the conductive fiber in this case. 50 or more are [ ten or more / 20 or more ] still more 
desirably good desirably. 

[0065] Although what gave a carbon coat or silver plating to ceramic whiskers, such as what tore carbon fibers, such as a 
polyacrylonitrile system, a zinc oxide, and potassium titanate. is mentioned, a flexible thing is good, the thing which gave silver plating 
etc. to synthetic fibers, such as an acrylic, rayon, polyester, and a phenol, or a single Wall nanotube, a multi-wall nanotube, etc. are 
mentioned, and a wire size is [ a nanotube ] dramatically convenient for conductive fiber 0.2 micrometers or less. Although loadings are 
determined by desired resistance, it is 0.1 - 20wt%. It cannot be overemphasized that transparency is so high that there are so few 
loadings that a path is thin. 

[0066] This transparent electrode 10 and the base electrode 14 which counters are vacuum evaporationo film about ceramics, such as 
metals, such as gold, silver, copper, nickel, and aluminum, an alloy or tungsten carbide, silicon carbide, tin oxide, and indium oxide, or 
can form fullerene by photopolymerization, the electron-beam-irradiation polymerization, the plasma polymerization, electrolytic 
polymerization, etc. It can form also in the conductive ink which mixed conductive fillers, such as carbon black besides these particles, 
and graphite, in insulating resin solutions, such as an epoxy resin, urethane resin, and silicone resin. 

[0067] Like a transparent electrode 10. in order to suppress the resistance change by drawing, since ductility becomes high, it is 
desirable to use the binder which consists of insulating resin as thermoplastics with big molecular weight, such as a polyamide with 
ductility, polyester, and thermoplastic elastomer. Furthermore, since a binder is extended and the chain of an electric conduction 
particle is not destroyed, it is more desirable to fabricate thermoplastics or thermosetting resin in the plastic flow condition. In the 
case of thermoplastics, what has the melting point which will be in a plastic state at about 80-150-degree C low temperature, and 
softening temperature is good. Or a little solvent and a plasticizer are added, and if required, it will be made to dry after size 
enlargement Size enlargement postcure of the case of heat-curing resin is carried out using the thing in the condition of not hardening. 
For viscosity control and flow adjustment as long as it is required, you may mix with thermoplastics. 

[0068] When insulating resin is made into a conductive polymer, it is also possible the binder itself and to use it since a flow is 
maintainable even if the chain of a conductive filler breaks, since it becomes conductivity, and since lowering maintenance of the 
resistance can be carried out by the bypass effectiveness when the existing carbon nanotube of conductive fiber or flexibility is mixed, 
it is still more desirable. 

[0069] Although it may go across two counterelectrodes of a transparent electrode 10 and a base electrode 14 the whole surface from 
a viewpoint of resistance and they may be prepared, it is necessary to insulate them by the emitter layer 13. the transparence coloring 
layer 15. the opaque coloring layer 1 1, or other insulating layers. At this time, it is desirable from adhesion and a ductile point to use 
the same construction material as the base resin of a Plastic solid. When forming a display 2 selectively, and it can form with the usual 
lithography method or a usual additive process and the formative layer in conductive ink is prepared in a non-conductive polymer part 
apart from this, there is no need of insulating both, and it is simple, and desirable. When choosing two or more displays 2 and emitting 
light, a circuit pattern becomes complicated, and when it crosses, it is also possible to utilize the wiring rule used at the time of 
formation of the general circuit board, such as to prepare jumpering etc. and to cope with it etc. 

[0070] The feed to the member 1 for a push button switch prepares the electrode terminal of a base electrode 14. and the electrode 
terminal of a transparent electrode 10 in parts other than keytop section 3. Although the approach of contacting it and the electrode 
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terrrunai whioh is in the location which counters to the circuit board 5 to lay directly, and pressing with an elastic body if required, and 
the method of processing a part for an electrode terminal area simultaneously at the time of the size enlargement of the keytop 
section 3, and preparing a projection or the approach through an electric conduction elastic body is simple The approach of joining with 
the approach using an edge connector, the anisotropic conductive adhesives which made insulating adhesives distribute an electric 
conduction particle can also be chosen, make it any — it has contributed to raising the degree of freedom of the design of the keytop 
section 3 including a display 2 by preparing the electrode terminal of a base electrode 14. and the electrode terminal of said 
transparent electrode 10 in parts other than keytop section 3 of the member 1 for a push button switch. 

[0071] Since the life of the emitter layer 13 is influenced by humidity and oxygen, a Plastic solid has gas transparency made of the 
organic material in many cases, and special consideration is required for it Moisture vapor transmission is [ below three (g/m 2/24H. 
40 degrees C, JIS7129K) / oxygen permeability ] required for below one (cc/m2/24 H/atm, 0%RH, JIS7126K), and those engine 
performance requires that the life of the emitter layer 13 should be more than 500H. On the molding object which formed the design 
pattern which emits light as a barrier layer of moisture or oxygen, or its medium ingredient, for example, a transparence insulation film, 
the inorganic oxide of oxidation silicon, an aluminum oxide, a magnesium oxide, and others is used, and chemical-vapor-deposition 
methods, such as physical vapor growth, such as vacuum evaporation technique, the sputtering method, and the ion plating method, or 
plasma chemistry vapor growth, thermochemistry vapor growth, and photochemistry vapor growth, can be formed. Or the diamond-like 
hard carbon film can be formed with a plasma-CVD method or ionization vacuum deposition. 

[0072] If required, it is also possible to carry out surface roughening by corona discharge treatment, glow discharge processing, etc. 
beforehand, or to use the anchor coat agent of an alcoholic system, an urethane system, and an ester system. Since the oxygen as an 
oxidizer becomes easy to remain into the film when forming an inorganic oxide, the approach of not making carry out complete 
oxidation, but bottom-acid-izing with the oxygen of and making it perfect with the oxygen which diluted the back with inert gas 

is effective in precise film formation. Or an amino silanol is made into a catalyst, spreading desiccation is carried out, and the alcoholic 
solution of the monomer of a methyl silanol or a polymer can be fabricated using an anchor coat agent, if required. Or after making the 
sol condition which makes an acid or alkali a catalyst for the adding-water polymerization object solution of alkoxysilane. and contains a 
particle, riping and going via the gel state, the sol gel coating method to heat can also be used. 

[0073] since an organic radical remains in part in a sol gel process — a solvent — if meltable par hydronalium polysilazane is heated in 
atmospheric air and it converts into oxidation silicon, since there will be no organic radical and the precise film will be formed, it is 
dramatically effective. Polysilazane can be made to be able to adhere In a gaseous phase or the liquid phase, and it can heat several 
minutes at the temperature of about 1 20 degrees O from a room temperature, and can process by leaving it in atmospheric air. Since 
the polysilazane method is good for there to be no process of vacuum actuation and to form a precise oxide layer simple, it is desirable. 

[0074] Although a precise inorganic oxide layer can control gas transparency, as for the mineralized front face, it is desirable to make a 
front face organic further in order to tend to call moisture. When a methyl silanol Is used, since a methyl group turns to a front face, it 
is effective. In addition. It is desirable to make it organic on an inorganic oxide front face by chlorosllicanes [. such as a silane coupling 
agent, ], such as chloropropyl trimethoxysilane and mercapto propyltrimethoxysilane, or alkoxysilane. In the case of the diamond-like 
hard carbon film, the front face consists of carbon and hydrogen and water repellence is highly desirable. 

[0075] The member 1 for a push button switch formed with the vacuum forming etc. prepares the pocket section in the air beforehand, 
pours In thermosetting liquefied resin etc. after fabricating here, closes a display 2, prepares it In a desired configuration with metal 
mold, and forms a core material 22. Under the present circumstances. It is desirable to form the moisture absorption layer 17 which 
prevents enclosing drying agents, such as hygroscopic mold goods and films, such as polyamide resin, or silica gel, a zeolite, and barium 
oxide, and a display 2 absorbing moisture. Moreover, since oxygen permeability can absorb much oxygen well, polysilane, such as a poly 
methylphenyl silane besides oxygen absorbents, such as iron powder, vitamin O. and a catechol, is efficient, and especially the thing to 
establish for these oxygen uptake layers 18 is desirable. 

[0076] [Gestalt 2 of implementation of invention] drawing 2 shows the member for a push button switch concerning the gestalt 2 of 
implementation of this invention. 

[0077] The member 1 for a push button switch concerning the gestalt 2 of operation shown in drawing 2 forms the display 2 with an 
alphabetic character, a sign, or a pattern In the pars intermedia of the keytop section 3, and the field emitter 4 which carries out 
spontaneous light to a display 2 is used for it. 

[0078] The keytop section 3 with the press projected part 8 which can press the center section of the dome section 23 of the contact 
sheet member 24 which formed the traveling contact 7 in the inner surface of the dome section 23 in which elastic deformation is 
possible so that a traveling contact 7 might be allotted to this stationary contact 6 and the location which counters to compensate for 
arrangement of the stationary contact 6 on the circuit board 5, and this contact sheet member 24 in the member 1 for a push button 
switch concerning the gestalt 2 of operation is formed in one. 

[0079] Then, 1st resin Plastic solid 19 fabricated by the desired keytop configuration in the front face of the transparence insulation 
film 9 is formed in one, and the transparent electrode 10 is formed In the rear face of the transparence insulation film 9. 
[0080] The transparence coloring layer 15 which formed the encaustic section of a display 2 in the part which hits a transparent 
electrode 10 in a rear face at the top panel section of the keytop section 3 in transparent coloring ink is formed. Although a display 2 is 
formed in a part of top panel section of the keytop section 3. the emitter layer 1 3 which consists of luminescent material is formed in 
the rear face of the transparence coloring layer 15. and the rear face of the transparent electrode 10 around the transparence coloring 
layer 15. Moreover, the **-SU electrode 14 by the silver paste is formed in the rear face of the emitter layer 13. 2nd resin Plastic solid 
20 which is the core material which formed the press projected part 8 in the part which hits the rear-face center section of the keytop 
section 3 through the moisture absorption layer 1 7 is formed in the rear face of a base electrode 14 at one. 

[0081] In addition, about the ingredient of each part material in the gestalt 2 of operation, since it is the same as that of the gestalt 1 
of operation, refer to explanation of the gestalt 1 of operation. 

[0082] Next, the manufacture approach of the member for a push button switch concerning the gestalt 2 of operation is explained. 
[0083] First, the band-like transparent electrode 10 almost equal to the width efface of the top panel of a keytop 3 is formed in the 
part In which the keytop 3 of the rear face of the transparence Insulation film 9 Is located, and the encaustic section of a display 2 is 
formed in transparent coloring ink on this transparent electrode 10. Next, luminescent material is applied on the transparent electrode 
10 by the side of the rear face of a keytop 3. and a display 2. and the emitter layer 13 is formed. Next, except for the part which hits in 



http://vvww4.ipdl.ncipi.go jp/cgi-bin/tran.web^cgi_eije 



2006/06/15 



JP.2002-367469.A [DETAILED DESCRIPTION] 



7/1 1 ^— V 



the center of the rear-face section of the keytop 3 of the emrtter layer 1 3. the insulating ink which has protection-from^ltght nature 
and insulation is applied on the periphery section of the emrtter layer 13, and a transparent electrode 10. and the opaque coloring layer 
1 1 is formed. On the illuminant layer 13, a base electrode 14 is printed as a counterelectrode, and it stops in the printing area of the 
opaque coloring layer 11. 

[0084] Next, size enlargement processing which set this printed sheet by the configuration of desired 2nd resin Plastic solid 20 by the 
compressed air and the vacuum forming, press forming, etc. is performed, and the size enlargement sheet which has the crevice in 
which 2nd resin Plastic solid 20 used as the core material of the keytop section 3 is forme is created. 

[0085] Next, after forming the moisture absorption layer 17 which touches a base electrode 14 in the crevice of the size enlargement 
sheet fabricated by size enlargement processing, the configuration of 2nd resin Plastic solid 20 of pouring in the thermosetting resin 
which serves as a core material from on the. and having the press projected part 8 in the center section is molded and stiffened within 
metal mold. 

[0086] Then, a traveling contact 7 is formed at the head of the press projected part 8 of 2nd resin Plastic solid 20 which is a core 
material by applying conductive ink. and the member 1 for a push button switch of the condition except 1st resin Plastic solid 19 is 
completed. 

[0087] Next, to the front-fece side of the location where the transparence insulation film 9 in which 2nd resin Plastic solid 20 which is 

a core material was formed corresponds, adhesion immobilization of 1st resin Plastic solid 19 which is the core material beforehand 

formed in the desired keytop configuration is carried out, and the member 1 for a push button switch is completed. 

[0088] since it be maintain at the environment condition by which the emitter layer 13 be isolated from the external ambient 

atmosphere since the emitter layer 13 be arranged between 1st resin Plastic solid 19 and 2nd resin Plastic solid 20 and be prepared in 

the location of the pars intermedia of the keytop section 3 , if it be in the gestalt 2 of operation . even if there be no effect receptacle 

****** of oxygen or humidity and it use it for a long period of time , the luminescence engine performance do not fall . 

[0089] [Gestalt 3 of implementation of invention] drawing 3 shows the member for a push button switch concerning the gestalt 3 of 

implementation of this invention. 

[0090] The member 1 for a push button switch concerning the gestalt 3 of operation shown in drawing 3 forms the display 2 with an 
alphabetic character, a sign, or a pattern in the pars intermedia of the keytop section 3. and the field emitter 4 which carries out 
spontaneous light to a display 2 is used for it. 

[0091] In the member 1 for a push button switch concerning the gestalt 3 of operation, the transparence insulation film 9 is in a flat 
condition, 1st resin Plastic solid 19 fabricated by the configuration of a desired keytop is formed in the front face at one, and the 
transparent electrode 10 is formed in the rear face of the transparence insulation film 9. The transparent oxygen uptake layer 18 is 
formed between the transparence insulation film 9 and 1st resin Plastic solid 19. 

[0092] The transparence coloring layer 15 which formed the encaustic section of a display 2 in the part which hits a transparent 
electrode 10 in a rear face at the top panel section of the keytop section 3 in transparent coloring ink is formed. Although a display 2 is 
formed in a part of top panel section of the keytop section 3, the emitter layer 13 which consists of luminescent material is formed in 
the rear face of the transparence coloring layer 15, and the rear face of the transparent electrode 10 around the transparence coloring 
layer 15. And the opaque coloring layer 11 which has protection-from-light nature and insulation is formed in the lateral portion of the 
emitter layer 13, and the rear face of a transparent electrode 10. Moreover, as the rear face of the emitter layer 13 and the end face of 
the opaque coloring layer 1 1 are covered, the **-SU electrode 14 by the silver paste is formed. 2nd resin Plastic solid 20 which is the 
core material which formed the press projected part 8 in the part which hits the rear-face center section of the keytop section 3 is 
formed in the rear face of a base electrode 14 at one. The moisture absorption layer 17 is formed between the base electrode 14 and 
2nd resin Plastic solid 20. 

[0093] In addition, about other members without the ingredient of each part material and explanation in the gestalt 3 of operation, since 
it is the same as that of the gestalt 1 of operation, or 2, the same sign is given to the same configuration and those explanation is 
omitted. 

[0094] Next, the manufacture approach of the member for a push button switch concerning the gestalt 3 of operation is explained. 
[0095] First, the band-like transparent electrode 10 almost equal to the width efface of the top panel of 1st resin Plastic solid 19 is 
formed in the part in which 2nd resin Plastic solid 20 which is the core material of the rear face of the transparence insulation film 9 is 
located, and the encaustic section of a display 2 is formed in transparent coloring ink on this transparent electrode 10. Next, 
luminescent material is applied on the transparent electrode 10 by the side of the rear face of a keytop 3, and a display 2. and the 
emitter layer 13 is formed. Next, the insulating ink which has protection-from-light nature and insulation is applied on the periphery 
section of the emitter layer 13, and a transparent electrode 10, and the opaque coloring layer 11 is formed. In the rear face of the 
illuminant layer 13, a base electrode 14 is printed as a counterelectrode, and it stops in the printing area of the opaque coloring layer 
11. 2nd resin Plastic solid 20 which is the core material which formed the press projected part 8 in the center section through the 
moisture absorption layer 17 is formed in the rear face of a base electrode 14 at one. 

[0096] Next, to the front-face side of the location where the transparence insulation film 9 in which 2nd resin Plastic solid 20 which is 
a core material was formed corresponds, it forms in the configuration of a desired keytop beforehand, adhesion immobilization of 1st 
resin Plastic solid 19 which is the core material which formed the oxygen uptake layer 18 in the part which touches the transparence 
insulation film 9 is carried out. and the member 1 for a push button switch is completed. 

[0097] since it be maintain at the environment condition by which the emitter layer 13 be isolated from the external ambient 
atmosphere since the emitter layer 13 be arranged between 1st resin Plastic solid 19 and 2nd resin Plastic solid 20 and be prepared in 
the location of the pars intermedia of the keytop section 3 . if it be in the gestalt 3 of operation , even if there be no effect receptacle 
****** of oxygen or humidity and it use it for a long period of time . the luminescence engine performance do not fall . Moreover, since 
the transparence insulation film 9. a transparent electrode 10. the opaque coloring layer 11. and a base electrode 14 continue being in a 
flat condition, and size enlargement processing of the keytop section 3 is unnecessary, conductive degradation of a transparent 
electrode 10 and a base electrode 14 does not arise. 

[0098] By the way, idea ** also showed [ the design of the various displays 2 ] the typical thing to the gestalt 1 of operation thru/or 
the gestalt 3 of operation at drawing 4 thru/or drawing 13 . 

[0099] The 1st mode of the display 2 shown in drawing 4 has the inorganic oxide layer 21. the transparence insulation film 9. a 
transparent electrode 10, the opaque coloring layer 1 1 that has the cutting die section 12, the transparence coloring layer 15 which 
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burias th'e cuttting die section 12. the illuminant layer 13, and the base electrode 14 in an order from the top. Here, the transparence 
coloring layer 15 forms the encaustic section, and the opaque coloring layer 11 forms the ground section. 

[0100] The 2nd mode of the display 2 shown in drawing 5 has the inorganic oxide layer 21. the transparence insulation film 9, a 
transparent electrode 10, the opaque coloring layer 1 1 that forms the encaustic section, the transparence coloring layer 15 which 
constitutes the ground section, the illuminant layer 13, and the base electrode 14 in an order from the top. 

[0101] The 3rd mode of the display 2 shown in drawing 6 has the opaque coloring layer 1 1 which constitutes the ground section which 
has the inorganic oxide layer 21. the transparence insulation film 9. a transparent electrode 10. and the cutting die section 12. the 
illuminant layer 13 which buries the cutting die section 12 and forms the encaustic section, and the base electrode 14 in an order from 
the top. 

[0102] The 4th mode of the display 2 shown in drawing 7 has the inorganic oxide layer 21, the transparence insulation film 9, the 
transparent electrode 10. the transparence coloring layer 15 that forms the encaustic section. 2nd transparence coloring layer 15a 
which forms the ground section and the illuminant layer 13. and the base electrode 14 in an order from the top. 

[0103] The 5th mode of the display 2 shown in drawing 8 has the illuminant layer 13 and base electrode 14 which bury the cutting die 
section 12 through coloring transparent electrode 10a which enters into the opaque coloring layer 11 which constitutes the ground 
section which has the inorganic oxide layer 21, the transparence insulation film 9, and the cutting die section 12, and the cutting die 
section 12. and forms the encaustic section, and coloring transparent electrode 10a in an order from a top. 
[0104] The 6th mode of the display 2 shown in drawing 9 has the inorganic oxide layer 21, the transparence insulation film 9, the 
transparence coloring layer 15 that forms the encaustic section, the opaque coloring layer 11 which forms the ground section, a 
transparent electrode 10 and the illuminant layer 13, and the base electrode 14 in an order from the top. 

[0105] The 7th mode of the display 2 shown in drawjng 10 has coloring transparent electrode 10a which constitutes the bonnet ground 
section for the periphery of the inorganic oxide layer 21, the transparence insulation film 9, the opaque coloring layer 11 that 
constitutes the encaustic section, and the opaque coloring layer 11 in an order from a top. the illuminant layer 13. and the base 
electrode 14. 

[0106] The 8th mode of the display 2 shown in drawing 1 1 has the inorganic oxide layer 21, the transparence insulation film 9. the 
opaque coloring layer 11 that constitutes the encaustic section, the transparence coloring layer 15 which constitutes the ground 
section, a transparent electrode 10 and the illuminant layer 13, and the base electrode 14 in an order from the top. 
[0107] The 9th mode of the display 2 shown in drawjng 12 has the inorganic oxide layer 21 which covers the keytop section 3 in an 
order from a top. 1st resin Plastic solid 19 which is a core material, the overcoat layer 16 (transparence insulating layer), the opaque 
coloring layer 11 which has the mold omission section 12 and constitutes the ground section, the transparent electrode 10 which 
constitutes the encaustic section, the illuminant layer 13. the base electrode 14, and the opaque insulation basic field 22. 
[0108] The 10th mode of the display 2 shown in dra)fi/\ng ) 3 has the inorganic oxide layer 21 which covers the keytop section 3 in an 
order from a top, 1st resin Plastic solid 19 which is a core material, the overcoat layer 16 (transparence insulating layer), the opaque 
coloring layer 11 which has the mold omission section 12 and constitutes the ground section, the transparence coloring layer 15 which 
constitutes the encaustic section, the transparence insulation film 9. the transparent electrode 10, the illuminant layer 13. and the base 
electrode 14. 

[0109] Among these, as for what the pattern [ that what was shown in drawing 4 , drawing 6 , drawing 7 drawing 8 . drawing 9 . drawing 
12 , and drawing 13 consists of an alphabetic character, a sign, or a pattern ] section emits light, and was shown in drawing 5 , drawing 

10 , and drawing 1 1 , the ground sections other than an alphabetic character, a sign, or a pattern emit light. Moreover, since what was 
shown in drawing 8 and drawing 10 does not need to color a transparent electrode 10. does not have to set to transparence coloring 
electrode 10a and does not need to use the transparence coloring layer 15 in this case, a production process becomes easy and it can 
reduce a manufacturing cost. 

[0110] In addition, the transparence coloring layer 15 and the opaque coloring layer 11 have that good which uses elastic resin and an 
elastic elastomer as a binder, is what mixed the color and the pigment, sticks to the transparence insulation film 9, and is similarly 
ductile, and it is desirable to use resin like the transparence insulation film 9. 
[0111] 

[Example] The [example 1] example 1 is equivalent to the gestalt 1 of implementation of this invention, 

[0112] First, one side of 1 00-micrometer polymethylmethacrylate (AKURIPUREN, product made from Mitsubishi Rayon) was made to 
distribute 3% of multi-wall nanotube (0.01 micrometers of wire sizes, 5micro of average line length, high peri-on company make) using a 
homogenizer to the solid content in the Pori (3, 4-ethylene dioxythiophene) (DENATORON 4001. Nagase& Co., Ltd. make) solution 
which doped sulfonated polystyrene, and transparent processing liquid was obtained. 

[0113] Processing liquid was completely applied to one side of a film by the gravure coating machine, and the transparent electrode of 
1-micrometer thickness was formed. In 70% (JIS-K7105) of total light transmission of this thing, they were surface-electrical- 
resistance SOOohm/** (JIS-K6911), The ground section of a display 2 was removed with insulation in the black coloring ink which has 
electric shielding nature in the opaque coloring layer 1 1, the display 2 and the terminal area of a base electrode 14 were removed by 
screen-stencil, and it applied to the whole surface. Pori (2-methoxy-5-ethylhexyloxy) -1, The LEG ink which consists of 4- 
phenylenevinylene, polyethylene oxide, a lithium triphloromethanesulfonate salt, a cyclohexanone, and ethyl alcohol by printing like the 
opening part minimum of the ground section the 1 8-micrometer emitter layer 13 Subsequently, the terminal electrode connected with 
the base electrode 14 which turns into a counterelectrode on the illuminant layer 13. and it was prepared in the opaque coloring layer 

11 with a silver paste (DODENTO NH-030A, a thermoplastic polyamide binder, product made from Japan Pewter). After this presswork 
termination, the vacuum dryer could be used, it was made to dry and the printing film was obtained. 

[01 14] Using the metal mold which has 12 mold cavities which have the diameter of 12mm, a depth of 78mm, and a base R50mm 
concave bend side, and the male which consists of an elastic body of 90 degrees of hardness (Shore A) which carried out templating by 
this, the metal piece with a diameter of 8mm was put on the display for heat insulation, it heated at 110 degrees C with infrared 
radiation, the metal piece was removed, and the printing film was promptly pressed between the colds. 

[01 1 5] After removing a male, initial-complement casting of the poly methylphenyl silane and liquefied epoxy resin which mixed barium- 
oxide powder as a core material 22 was carried out, and the press projected part 8 was ^bricated to the core material 22 with the 2nd 
male which has the cross-section configuration shown in drawing 1 . 

[01 16] Next, the mask of the electrode terminal was carried out. aluminum was processed by the ion plating method in the oxygen 
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ambient atmosphere, the aluminum oxide was formed in the Plastic solid front face, adhesion formation of the trimethoxysilane was 
carried out by the gaseous-phase method, and the member 1 for a push button switch was obtained. 

[01 1 7] When the electrode terminal of the member 1 for a push button switch and the electrode terminal on the circuit board 5 were 
set and laid and direct-current 6V were impressed to the emitter layer 13, the display 2 presented luminescence altogether, brightness 
was 62 nits, and the half-life was 1225H. 

[01 18] The [example 2] example 2 is equivalent to the gestalt 1 of implementation of this invention, 

[0119] First. 100-micrometer polymethylmethacrylate (AKURIPUREN) It is 1/6-mol sulfonation DIN DORIMA (to one mol of the DIN 
DORIMA trade name (PA) DAB 8 used as starting material, the diamine butane and cyanoethylene of a DSM company) of the structural 
unit to the poly aniline in one side made from Mitsubishi Rayon. In the DMF solution which mixed the thing to which eight mols of 
benzenesulfonic acid were made to react It is 3% of multi-wall nanotube (0.01 micrometers of wire sizes) to the solid content. 5micro of 
average line length, high peri-on company make, and azo dye (Permanent Red 4R. product made from San-yo Coloring matter) — solid 
content — receiving — 0.1 wt(s)% — added, it was made to distribute using a homogenizer and the processing liquid of transparent red 
was obtained. 

[0120] Processing liquid was completely applied to one side of a film by the gravure coating machine, and the red transparent electrode 
10 of 1 -micrometer thickness was formed. Furthermore, the conductive polymer solution which is not colored was applied to the 
perimeter of a display 2 by 1 -micrometer screen-stencil. The total light transmission of this thing was 72% (JIS-K7105), and surface 
electrical resistance was 600ohm/** (JIS-K6911). The ground section of a display 2 was removed in the black coloring ink which has 
electric shielding nature and insulation in the opaque coloring layer 1 1 . the display 2 and the electrode terminal area of a base 
electrode 14 were removed by screen-stencil, and it applied to the whole surface. The 20-micrometer emitter layer 13 was formed for 
the LEG ink which consists of Pori (2-methoxy-5-ethylhexyloxy) -1, 4-phenyIenevinylene and Pori (9 and 9-G n-hexyl FUORENIRU -2, 
7'-diyl), polyethylene oxide, a lithium triphloromethanesulfonate salt, a cyclohexanone, and ethyl alcohol by printing like the opening part 
minimum of the ground section. 

[0121] next. 0.15 mol % of vinyl groups — the included poly dimethylsiloxane (KE-78VBS, Shin-Etsu Chemical Co., Ltd. make) — silver 
powder (made in [ Fukuda Metal Foil & Powder ] a sill coat) — solid content — receiving — 75wt(s)% — the electrode terminal 
connected with a counterelectrode with a thickness of 50 micrometers and it on the emitter layer 13 was prepared in the opaque 
coloring layer 11 with the conductive ink which consists of an included kerosine solution. After this presswork termination, the 60- 
degree C vacuum dryer could be used, it was made to dry and the printing film was obtained. 

[0122] When the same metal mold as an example 1 performs compression molding and size enlargement of the keytop section 3 was 
carried out, with the drawing of the transparence insulation film 9, the conductive ink which consists of this unvulcanized silicone 
rubber also flowed, and carried out size enlargement. 

[0123] About 0.3 cc casting was carried out. at 120 degrees C. it is made to react with silicone rubber, and a 60-degree C vacuum 
dryer may be used, and the vinyl ester resin (made in [ Dow Chemical Co. ] Diller Ken 411) which mixed permutite powder, iron powder, 
and benzoyl peroxide as a core material 22 was dried. Furthermore, initial-complement casting of the vinyl ester resin containing 
benzoyl peroxide was carried out, and the press projected part 8 was fabricated to the core material 22 with the 2nd mate which has 
the cross-section configuration shown in drawing 1 . 

[0124] an electrode terminal — a mask — carrying out — a polysilazane steam — for [ 25 degrees-C ] 5 minutes — hitting — a 
gaseous-phase method — adhesion — it saved in the layer of 25-degree-C50%RH, and was made to convert into precise silicon oxide 
one whole day and night Furthermore, this Plastic solid was soaked in the alcoholic solution (solid content 1wt%) of mercapto 
propyltrimethoxysilane, and was dried promptly, and the member 1 for a push button switch was obtained. 

[0125] When the electrode terminal of the member 1 for a push button switch and the electrode terminal on the circuit board 5 were 
set and laid and direct-current 6V were impressed to the emitter layer 13. the display 2 presented luminescence altogether and the 
half-life of brightness was 1360H in 60 nits. 

[0126] The [example 3] example 3 is equivalent to the gestalt 2 of implementation of this invention. 

[0127] first, one side of 250-micrometer polyethylene terephthalate (lumiler, Toray Industries. Inc. make) — silicon oxide was formed in 
one side and the transparent electrode 10 and the inorganic oxide layer 21 were formed in the whole surface for the indium stannic 
acid ghost by the ion plating method, respectively. The total light transmission of this thing was 80% (JIS-K7105), and surface electrical 
resistance was lOOohm/** (JIS-K6911). 

[0128] The kino lysine derivative (NKX-1768. made in Sensitizing dye Lab) was mixed as color conversion coloring matter to 
thermoplastic polyester (SUTAnKKUSU PLC. product made from Fqji Photo Film Industry), and the ink for transparence coloring layers 
was adjusted. On the transparent electrode 10. the transparence coloring layer 15 was printed by screen-stencil. 

[0129] Subsequently, Pori [9 -(3, 6, 9-trioxa DESHIRU)- The 1.5-micrometer emitter layer 13 was formed by ink jet printing so that the 
transparence coloring layer 15 might be covered in the LEC ink which consists of a carbazole -3. and 6-diyl]. oxyethylene cycio tris 
phosphazene. toluenes ulfonic acid sodium salt and a pyridine. 

[0130] Next, in the same black ink as an example 1. formed the insulating layer in the part except the center section and electrode 
terminal of the emitter layer 13 by screen-stencil, and a vacuum dryer may be used, it was made to dry, and the printing film was 
obtained. The mask of the part for an electrode terminal area was carried out. aluminum was vapor-deposited, and the conductive layer 
which consists of carbon ink was further formed on it 

[0131] With the male which has the same cross-section configuration as what is shown in drawing 2 , the press projected part 8 was 
fabricated to 2nd resin Plastic solid 20 which is a core material, the keytop section 3 which consists of acrylic resin further was stuck 
with 2 acidity-or-alkalinity acrylic adhesives, and the member 1 for a push button switch was obtained. 

[0132] When the electrode terminal of the member 1 for a push button switch and the electrode terminal on the circuit board 5 were 
set and laid and direct-current 5V were impressed to the emitter layer 13. the display 2 presented luminescence altogether, brightness 
was 75 nits, and the half-life was 1300H. 

[0133] The [example 4] example 4 is equivalent to the gestalt 3 of implementation of this invention. 

[0134] First, the 1 5-micrometer ethylene vinyl alcohol copolymer film was laminated as a transparence insulation film 9 to both sides of 
the 100-micrometer polypropylene film which performed double-sided plasma treatment The ground section of a display 2 was 
removed in green opaque coloring ink. the display 2 was removed by screen-stencil, and it applied to the whole surface. The electrode 
terminal connected with a display 2 and it by ink jet printing in the Pori (3. 4-ethylene dioxythiophene) solution containing the dopant to 
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which the 1/§-mol sulfonation fullerene (the mixed fullerene of C60 and C70. product made from MER) and the oleum of a structural 
unit of Pori (3. 4-ethylene dioxythiophene) were moreover made to react was formed. Furthermore, the 5-micrometer base electrode 
14 was printed so that this formed poly thiophene layer might be covered for the silver paste used in the example 1 from the perimeter 
of a display 2 to an electrode terminal area. The total light transmission of a transparent electrode 10 is 65% (JIS-K7105), and surface 
electrical resistance formed the emitter layer 13 with a thickness of 2.0 micrometers so that a transparent electrode 10 might be 
similarly covered for the ink for LEG which consists of Pori (the p-phenylene -2. 6-benzimidazole) and polyethylene oxide which were 
SOOohm/"*"* (JIS-K6911X and toluenesulfonic acid lithium salt by ink jet printing. Subsequently, the electrode terminal connected with 
the base electrode 14 of the illuminant layer 13 and it was detached and formed from the formative layer of the display 2 of the keytop 
section 3 in the conductive ink which mixed silver powder with thermoplastic polyester (made in [ Toyobo Co., Ltd. ] Byron GV100) 
with a melting point of 86 degrees C. After this presswork termination, the vacuum dryer could be used, it was made to dry and the 
printing film was obtained. 

[0135] Using the female mold which has 15 mold cavities with flat 3mmx5mm and base with a depth of 1mm which it has, and the male 
with which 2.8mmx4.8mm and a top panel with a height of 0.9mm have a flat configuration, the 2.6mmx4.6mm metal piece was put on 
the display 2 for heat insulation, it heated at 1 20 degrees C with infrared radiation, the metal piece was removed, and compression 
molding was promptly performed for the printing film between the colds. When size enlargement of the keytop section 3 was carried 
out with the drawing of the transparence insulation film 9, the conductive ink which consists of thermoplastic polyester also flowed, 
and size enlargement was carried out. 

[0136] After removing a male, initial-complement casting of the liquefied epoxy resin which contains 50wt(s)% iron powder as a 
deoxidizer is carried out. <A To HREF='7Tokujitu/tjitemdrw.ipd!?N0000=239&N0500=1E_N/:>; 

<98;96///&N0001=146&N0552=9&N0553=000005" TARGET="tjitemdrw"> drawing 3 With the 2nd male which has the same cross- 
section configuration as what is shown, the press projected part 8 was fabricated to 2nd resin Plastic solid 20 which is a core material. 
Furthermore, the keytop section 3 which consists of acrylic resin was stuck with 2 acidity-or-alkalinity acrylic adhesives. Dipped into 
the phenyl srlanol solution which carries out the mask of the electrode terminal of the acquired Plastic solid, and makes an amino 
silanol a catalyst, it was made to dry and react at 40 degrees C promptly, the silica layer of 2-micrometer thickness was formed in the 
Plastic solid front face, and the uniform member 1 for a push button switch was obtained. 

[0137] When the electrode terminal of the member 1 for a push button switch and the electrode terminal on the circuit board 5 were 
set and laid and direct-current 4V were impressed to the emitter layer 13, the display 2 presented luminescence altogether and the 
haif-life of brightness was 2300H in 65 nits. 
[0138] 

[Effect of the Invention] The keytop section for pressing the traveling contact which counters the stationary contact on the circuit 
board and is arranged in the direction contacted to said stationary contact according to invention indicated by claim 1, as explained 
above. It has a covering base material for allotting this keytop section to a position and attaching on said circuit board. In said keytop 
section Since it is the member for a push button switch which has the field illuminant of one in the display which displays a switch 
function, and this display and said field illuminant is an electrochemical luminescence object The display itself can carry out 
electrochemical luminescence by carrying out the seal of approval of the direct current, visibility is good also in design, smalt and light 
structure can be realized from not needing excessive components, such as an inverter, and a member with a low power, and the 
member for a push button switch which brings about the profitability which was moreover excellent can be offered. 
[0139] According to invention according to claim 2, said keytop section It has the transparence insulation film which covers a core 
material and this core material. Said field emitter Since it has an illuminant layer between a base electrode and the transparent 
electrode which counters this base electrode and the electrode terminal of said base electrode and the electrode terminal of said 
transparent electrode have been extended and arranged to parts other than said keytop section Since the degree of freedom of the 
design of the keytop section including a display increases in addition to the effectiveness of claim 1, it can respond to the needs of the 
various designs to the member for a push button switch. 

[0140] Since it is conductive ink in which a base electrode consists of a conductive particle and insulating resin according to invention 
according to claim 3 and an electric conduction property is maintainable with the ductility even if the hauling force produced at the 
time of the size enlargement of the keytop section acts on a base electrode in addition to the effectiveness of claim 2, the 
dependability of a switch function increases. 

[0141] Since according to invention according to claim 4 a transparent electrode comes to form a transparent conductive polymer 
layer in a transparence insulation base, the luminous layer object is formed in contact with this transparent electrode top and an 
electric conduction property is maintainable with the ductility even if the hauling force produced at the time of the size enlargement of 
the keytop section acts on a transparent electrode in addition to the effectiveness of claim 2, the dependability of a switch function 
increases. 

[0142] According to invention according to claim 5. since the transparent conductive polymer layer is colored, and the member which 
constitutes a display can be lessened in addition to the effectiveness of claim 4, a manufacturing cost can be reduced. 
[0143] Since according to invention according to claim 6 the inorganic oxide layer is formed in a part of periphery front face [ at least ] 
of the member for a push button switch and transparency of humidity or oxygen can be controlled in addition to claim 1 thru/or any 
one effectiveness of 5, the quality of an emitter layer can be kept good. 

[0144] Since according to invention according to claim 7 it comes to prepare an organic layer in the outside surface of said inorganic 
oxide layer further and the absorptivity of the mineralized front face can be controlled in addition to the effectiveness of claim 6, the 
quality of an emitter layer can be kept good more. 

[0145] Since according to invention of the manufacture approach according to claim 8 an inorganic oxide layer comes to convert 
polysilazane, in addition to claim 6 or the effectiveness of 7 there are no organic radicals, such as an alkoxy group, and the precise film 
is formed, the quality of an emitter layer can be further kept good. 

[0146] Since according to invention according to claim 9 the moisture absorption layer was prepared between the core of the rear-face 
section of the keytop section, and the inorganic oxide layer and transparency of humidity can be controlled effectively in addition to 
claim 6 thru/or any one effectiveness of 8, the quality of an emitter layer can be kept good. 

[0147] Since according to invention according to claim 10 the oxygen uptake layer was prepared between the core of the rear-face 
section of the keytop section, and the inorganic oxide layer and transparency of oxygen can be controlled positively in addition to 
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effeGtivenes» according to claim 9. the quality of an emitter layer can be kept good more. 

[0148] Since according to invention according to claim 11 the base electrode was formed in the conductive ink which consists of a 
conductive particle and insulating resin, and carried out size enlargement in the state of plastic flow and it is almost lost that pull in 
this conductive ink and the force acts at the time of the size enlargement of the keytop section, the conductive ability of a base 
electrode does not fall. 

[0149] The inside of the coloring layer which constitutes the encaustic section or the ground section of an illuminant layer, a 
transparent electrode, a base electrode, or a display according to invention according to claim 1 2. Since it comes to carry out size 
enlargement of the keytop section after forming at least three sorts on a plane transparence insulation film Since it is almost lost that 
unlike the conventional secondary fabricating operation pull to the configuration member of the member for a push button switch, and 
the force acts at the time of the size enlargement of the keytop section. The member for a push button switch which the conductive 
ability of a base electrode and a transparent electrode does not fall, and has the high illumination function of quality can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention] This invention is used for input devices, such as personal digital assistants, such as a cellular phone and PDA, 
telephone, a car stereo, a board computer for mount, an audio, a measuring instrument, a personal computer, and remote control for 
home theaters, and or it identifies each in the keytop section of this input device, it relates to the member for a push button switch 
and its manufacture approach of the illumination type which can begin to illuminate a display in more detail in a dark place about the 
member for a push button switch which has the display which displays a switch function. 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
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IThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, the so-called illumination function in which the member for a push button switch used for 
this kind of input device illuminates the display which showed the function of a push button switch in the activity at the time of night is 
needed. 

[0003] For example, it is incorporated in the case of the input device made into the object, and enables it to realize the switch function 
of the push button switch 30 with the push button switch 30 used for input devices, such as a portable telephone, after the covering 
base material 32 and the circuit board 33 which formed in one two or more keytop sections 31 which constitute an actuation key have 
faced each other as shown in drawing 14 or drawing 15 . and in the top panel section of the becoming [ each actuation key ] keytop 
section 31. or the rear-face section, so that the function of the push button switch 30 may be known even in a dark place The display 
34 which displayed an alphabetic character, a sign, or a pattern according to each switch function etc. is formed. The content of a 
display of a display 34 emerges and it can check by looking now because the reflected light which the direct solar radiation emitted 
from the light source of LED35 or electric bulb 36 grade established on the circuit board 33 and this direct solar radiation reflect and 
produce in a surrounding member penetrates in the top panel section from the rear-face section of the keytop section 31. Thereby, a 
cellular phone etc. can be used convenient also in the time of night 

[0004] Moreover, when more uniform brightness was required, as shown in drawing 1 6 or drawing 1 7 , the light guide section material 37 
on sheet metal was inserted between LED35 and the keytop section 31. and to enlarge luminescence surface area by using the EL 
(electroluminescence) sheet 38 which carries out field luminescence as the light source was tried. 

[0005] However, the light guide section material 37 which draws the direct solar radiation from the light source and the light source of 
LED35, an electric bulb 36, and EL sheet 38 grade Since it is arranged in the place distant from the keytop section 31 so that contact 
actuation with the contact surface 39 on the circuit board 33 and the keytop section 31 may not be checked. It becomes the physical 
relationship which the light sources 35, 36. and 38, the light guide section material 37, and a display 34 left. If it is when carry out. it 
compensates the light guide section material 37 or the EL sheet 38 is used, an increase and, the number of LED35 or electric bulbs 36 
The case where sufficient quantity of light which checks the content of a display of a display 34 in a dark place could not be supplied 
although the difficulty of the design by components mark increasing becomes high arose, and it was lacking in the effectiveness. 
[0006] If it was in the portable telephone which carries out cell actuation especially, the low power is called for. to secure sufficient 
quantity of light by a small number of light sources was desired, but by the conventional approach mentioned above, even if a part of 
light emitted from the light source could contribute on the check-by-looking disposition of a display 34 but it used big power 
consumption, conflict that it could not improve had produced visibility. 

[0007] Furthermore, weight increase was to be caused while constraint arose to be unable to make thickness of the push button switch 
30 thin, as a result make thin thickness of an input unit or the body of a device, in order to form the light sources 35. 36, and 38 and 
the light guide section material 37 between the keytop section 31 and the contact surface 39 prepared in the fixed substrate 33 
corresponding to this. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The keytop section for pressing the traveling contact which counters the stationary contact on the circuit 
board and is arranged in the direction contacted to said stationary contact according to invention indicated by claim 1, as explained 
above. It has a covering base material for allotting this keytop section to a position and attaching on said circuit board. In said keytop 
section Since it is the member for a push button switch which has the field illuminant of one in the display which displays a switch 
function, and this display and said field illuminant is an electrochemical luminescence object The display itself can carry out 
electrochemical luminescence by carrying out the seal of approval of the direct current, visibility is good also in design, small and light 
structure can be realized from not needing excessive components, such as an inverter, and a member with a low power, and the 
member for a push button switch which brings about the profitability which was moreover excellent can be offered. 
[01 39] According to invention according to claim 2, said keytop section It has the transparence insulation film which covers a core 
material and this core material. Said field emitter Since it has an illuminant layer between a base electrode and the transparent 
electrode which counters this base electrode and the electrode terminal of said base electrode and the electrode terminal of said 
transparent electrode have been extended and arranged to parts other than said keytop section Since the degree of freedom of the 
design of the keytop section including a display increases in addition to the effectiveness of claim 1, it can respond to the needs of the 
various designs to the member for a push button switch. 

[0140] Since it is conductive ink in which a base electrode consists of a conductive particle and insulating resin according to invention 
according to claim 3 and an electric conduction property is maintainable with the ductility even if the hauling force produced at the 
time of the size enlargement of the keytop section acts on a base electrode in addition to the effectiveness of claim 2, the 
dependability of a switch function increases. 

[0141] Since according to Invention according to claim 4 a transparent electrode comes to form a transparent conductive polymer 
layer in a transparence insulation base, the luminous layer object is formed in contact with this transparent electrode top and an 
electric conduction property is maintainable with the ductility even if the hauling force produced at the time of the size enlargement of 
the keytop section acts on a transparent electrode in addition to the effectiveness of claim 2. the dependability of a switch function 
increases. 

[0142] According to invention according to claim 5, since the transparent conductive polymer layer is colored, and the member which 
constitutes a display can be lessened in addition to the effectiveness of claim 4, a manufacturing cost can be reduced. 
[0143] Since according to invention according to claim 6 the inorganic oxide layer is formed in a part of periphery front face [ at least ] 
of the member for a push button switch and transparency of humidity or oxygen can be controlled in addition to claim 1 thru/or any 
one effectiveness of 5, the quality of an emitter layer can be kept good. 

[0144] Since according to invention according to claim 7 it comes to prepare an organic layer in the outside surface of said inorganic 
oxide layer further and the absorptivity of the mineralized front face can be controlled in addition to the effectiveness of claim 6, the 
quality of an emitter layer can be kept good more. 

[0145] Since according to invention of the manufticture approach according to claim 8 an inorganic oxide layer comes to convert 
polysilazane, in addition to claim 6 or the effectiveness of 7 there are no organic radicals, such as an alkoxy group, and the precise film 
is formed, the quality of an emitter layer can be further kept good. 

[0146] Since according to invention according to claim 9 the moisture absorption layer was prepared between the core of the rear-face 
section of the keytop section, and the inorganic oxide layer and transparency of humidity can be controlled effectively in addition to 
claim 6 thru/or any one effectiveness of 8. the quality of an emitter layer can be kept good. 

[0147] Since according to invention according to claim 10 the oxygen uptake layer was prepared between the core of the rear-face 
section of the keytop section, and the inorganic oxide layer and transparency of oxygen can be controlled positively in addition to 
effectiveness according to claim 9, the quality of an emitter layer can be kept good more. 

[0148] Since according to invention according to claim 11 the base electrode was formed in the conductive ink which consists of a 
conductive particle and Insulating resin, and carried out size enlargement in the state of plastic flow and it Is almost lost that pull in 
this conductive ink and the force acts at the time of the size enlargement of the keytop section, the conductive ability of a base 
electrode does not fall. 

[0149] The inside of the coloring layer which constitutes the encaustic section or the ground section of an Illuminant layer, a 
transparent electrode, a base electrode, or a display according to invention according to claim 12, Since It comes to carry out size 
enlargement of the keytop section after forming at least three sorts on a plane transparence Insulation film Since it is almost lost that 
unlike the conventional secondary fabricating operation pull to the configuration member of the member for a push button switch, and 
the force acts at the time of the size enlargement of the keytop section. The member for a push button switch which the conductive 
ability of a base electrode and a transparent electrode does not fall, and has the high illumination function of quality can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Then, in order to cancel the above nonconformities, that to which the device which 
prevents diffusion of light and loss of the quantity of light by the obstruction by preparing the field emitter which carries out 
spontaneous light to the top panel section of the keytop section like invention indicated by JP.1 1~232954.A or JP.2000-285760A and 
attaching the light source near the display is performed is known. 

[0009] And into a high dielectric organic substance, since these field emitters are organic distributed process input output equipment 
EL (inorganic [ EL ]) which distributed inorganic emitter powder, they are impressing the alternating current for actuation. 
[0010] Moreover, although a transparent electrode, a display, or the 2nd electrode is beforehand prepared on a transparence insulation 
base and it fabricates by spinning etc. since a display is located in the top panel section of the keytop section, a transparence 
insulation base fo lows on being extended, an electrode material etc. is extended, and the device which suppresses lifting of the 
resistance of a transparent electrode is made. However, since the device which owns only DC power supplies, such as a personal 
digital assistant, since organic distributed process input output equipment EL (Inorganic [ EL ]) is being used for the conventional 
member for a push button switch to which these displays emit light had to carry out conversion into ac of this, it had to carry out 
pressure up further and it needed an excessive component and its tooth space, it has been used only for the limited product. 
Furthermore, since it is driving by the alternating current, there are an oscillation and generating of a noise and nonconformities, such 
as displeasure and communication failure, have arisen in the activity in the cellular phone. 

[0011] Moreover, although the low power was called for more especially in the personal digital assistant which carries out cell actuation 
also in energy, it was low, and electric - light conversion efficiency was also bringing the life of a cell forward, and was user-unfriendly. 
[0012] Furthermore, since the transparent electrode which a transparence electric conduction ceramic layer is prepared [ transparent 
electrode ] by sputtering, or makes an organic binder come to distribute expensive powder is used, resistance becomes very large at 
the time of shaping, and since an electrode material has the disadvantageous nonconformity that a display does not light up. it has not 
reached the level of practical use industrially. 

[0013] Then, it thinks in order to solve the problem of the member for a push button switch which illuminates the display of the above 
conventional keytop sections, this invention is use light energy for illumination of a display without futility, though power consumption is 
press down, it can realize illumination of a display without brightness unevenness, and it makes it a technical problem to offer the thin 
and light member for a push button switch and its manufacture approach of thickness by use the field illuminant drive by direct current. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem. Invention according to claim 1 The keytop 
section for pressing the traveling contact which counters the stationary contact on the circuit board and is arranged in the direction 
contacted to said stationary contact. It has a covering base material for allotting this keytop section to a position and attaching on said 
circuit board. In said keytop section It is the member for a push button switch which has the field illuminant of one in the display which 
displays a switch function, and this display, and is characterized by said field illuminant being an electrochemical luminescence object. 
[0015] invention according to claim 2 — the configuration of claim 1 — in addition, said keytop section has the transparence Insulation 
film which covers a core material and this core material, said field illuminant has an illuminant layer between a base electrode and the 
transparent electrode which counters this base electrode, and it is characterized by having extended and arranged the electrode 
terminal of said base electrode, and the electrode terminal of said transparent electrode to parts other than said keytop section. 
[0016] In addition to the configuration of claim 2. invention according to claim 3 is characterized by being conductive ink in which said 
base electrode consists of a conductive particle and insulating resin. 

[001 7] As for said transparent electrode, in addition to the configuration of claim 2. invention according to claim 4 is characterized by 
coming to form a transparent conductive polymer layer in a transparence insulation base, and forming said luminous layer object in 
contact with this transparent electrode. 

[0018] In addition to the configuration of claim 4. invention according to claim 5 is characterized by coloring said transparent 
conductive polymer layer. 

[0019] Invention according to claim 6 — claim 1 thru/or 5 — any one configuration — in addition, it is characterized by for the outside 
surface of said member for a push button switch boiling a part at least, and forming the inorganic oxide layer. 

[0020] In addition to the configuration of claim 6. invention according to claim 7 is characterized by coming to prepare an organic layer 
in the outside surface of said inorganic oxide layer. 

[0021] invention according to claim 8 — claim 6 or the configuration of 7 — in addition, said inorganic oxide layer is characterized by 
being the thing which comes to convert polysilazane. 

[0022] In addition to claim 6 thru/or any one configuration of 8. invention according to claim 9 is characterized by preparing a moisture 
absorption layer between said base electrodes and cores of said keytop section. 

[0023] In addition to the configuration of claim 9. invention according to claim 10 is characterized by preparing an oxygen uptake layer 
between said base electrodes and cores of said keytop section. 

[0024] Invention according to claim 1 1 is the manufacture approach of claim 1 thru/or the member for a push button switch any one 
publication of ten, is formed In the conductive Ink In which said base electrode consists of a conductive particle and insulating resin, 
and is characterized by carrying out size enlargement of this conductive ink In the state of plastic flow. 

[0025] Invention according to claim 12 Is the manufacture approach of claim 1 thru/or the member for a push button switch any one 
publication of ten . and after it forms at least three sorts in the coloring layer which constitutes the encaustic section or the ground 
section of said illuminant layer . said transparent electrode . said base electrode , or said display on a plane transparence insulation 
film , it Is characterize by come to carry out size enlargement of the keytop section and the electrode terminal area . 
[0026] 

[Embodiment of the Invention] Hereafter, drayyjng 1 thru/or drawing 13 explain the gestalt of implementation of this invention. 
[0027] [Gestalt 1 of implementation of invention] drawing 1 is the important section sectional view having shown the member for a 
push button switch concerning the gestalt 1 of implementation of this invention. 

[0028] The member 1 for a push button switch concerning the gestalt 1 of operation shown in drawing 1 forms the display 2 which 
displayed the switch function with an alphabetic character, a sign, or a pattern In the top panel section side of the keytop section 3, 
and the field emitter 4 which carries out spontaneous light to a display 2 is used for it. 

[0029] The traveling contact 7 which is made to counter the stationary contact 6 on the circuit board 5, and is arranged is formed in 
the member 1 for a push button switch concerning the gestalt 1 of operation. A traveling contact 7 is specifically formed at the head of 
the press projected part 8 prepared in the center of the rear-face section of the keytop section 3, and the traveling contact 7 enables 
it to contact to a stationary contact 6 by pressing the keytop section 3 to a circuit board 5 side. 

[0030] It is the periphery section of the keytop section 3. Moreover, between the member 1 for a push button switch, and the circuit 
board 5 When the covering base material (not shown) of spring materials, such as silicone rubber which formed in one two or more 
keytop sections 3 allotted to the position, is formed and the keytop section 3 is pressed, some covering base materials carry out 
elastic deformation to a circuit board 5 side. When a hand is lifted from the keytop section 3. the keytop section 3 enables it to return 
to the original location according to the elastic stability of a covering base material. 

[0031] Two or more keytop sections 3 are arranged by the need, it has the complicated configuration of a three dimension from points, 
such as an ERUGONOMIKKU design. 

upheaved from parts other than keytop section 3. and the member 1 for a push button switch projects from opening (not shown) 
prepared in the case of an input unit. As for a display 2. that with which a figure, an alphabetic character, or a pattern is adopted and 
indicates the discernment function of the keytop section 3 or the switch symbol description of the keytop section 3 to be is used. 
Although these displays 2 are identified according to the color difference of for example, an alphabetic character color (encaustic 
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section) and*background colors other than an alphabetic character (ground section), a hue with sufficient visibility will be chosen if 
needed. 

[0032] For example, a switch function can be made easier to be able to distinguish actuation of the keytop section 3 which has two or 
more displays 2, such as a figure and the alphabet, in the one keytop section 3. and has many functions by changing this and making 
light emit with the separate luminescent color, and to operate it. Although it is illuminated for an input check in order that a display 2 
may raise the visibility in a dark place or. the design, such as an alphabetic character illuminating, or a background illuminating, or 
illuminating both an alphabetic character and a background, is determined freely. Although the brightness of illumination changes with 
luminescent color, it is ten to 100 nit (nt) about. 

[0033] The ingredient of the core material 22 of the keytop section 3 which determines the substantial configuration of the keytop 
section 3 is chosen from hard, elasticity resin, or an elastomer. Although thermoplastic or thermosetting any are sufficient and it is not 
limited to the shape of a film, a pellet type, and the gestalt of liquefied liquefied thermosetting resin is easy to pour in and it is 

desirable. 

[0034] The transparence insulation film 9 is covered by the periphery front face of the member 1 for a push button switch except the 
rear-face section of the keytop section 3, and the transparent electrode 10 used as one electrode of the field emitter 4 is formed in it 
in the rear face of this transparence insulation film 9 in the range which reaches the top panel section of the keytop section 3 from the 
side face of the keytop section 3. The opaque coloring layer 1 1 which has p rote ction-from- light nature and insulation is formed in the 
rear face of the transparence insulation film 9 in which the rear face of a transparent electrode 10 and the transparent electrode 10 
are not formed. 

[0035] And the cutting die section 12 doubled with gestalten, such as an alphabetic character of a display 2, a sign, or a pattern, is 
formed in the opaque coloring layer 11. The emitter layer 13 of magnitude slightly smaller than the magnitude of the top panel section 
of the keytop section 3 including the cutting die section 12 is formed in the rear face of the opaque coloring layer 11. Therefore, the 
cutting die section 12 will be fill uped with the emitter layer 13. the pattern [ that it consists of an alphabetic character, a sign, or a 
pattern ] section will be formed, and the design of a display 2 will be completed by the ground section which consists of an opaque 
coloring layer 11 around this encaustic section and the cutting die section 12, And the base electrode 14 which forms another 
electrode is formed in the rear face of the illuminant layer 13. 

[0036] Moreover, as the oxygen uptake layer 18 and the moisture absorption layer 17 lap between the rear face of a base electrode 14 
and the opaque coloring layer 11. and the core material 22 of the keytop section 3, they are formed in it. The emitter layer 13 is 
protected from oxygen and humidity, and it enables it to maintain the quality by this at a long period of time. 

[0037] That to which the structure where display 2 the very thing emits light consists of a LEG (Light Emitting Electrochemical Cell, 
electrochemical luminescence) object with easy compound-izing with the Plastic solid of resin by making homogeneity emit light and 
carries out visible luminescence of the field of a display 2 directly, the thing which carried out ultraviolet luminescence light outside and 
changed this into visible luminescence are contained. 

[0038] LEG is the structure where one side [ at least ] which counters made the about 0.5-50-micrometer emitter layer 13 pinch 
among 2 electrodes (a transparent electrode 10 and base electrode 14) of transparence. The illuminant layer 13 The poly thiophene, 
polyphenylene, polyphenylene vinylene. With derivatives, such as polypyrrole. polyacethylene, and the poly vinylene, a conjugation 
polymer, and oligomer, or laser coloring matter etc. and ethyleneoxide, FOSUFAZEN, propylene oxide, dimethylsiloxane, oxy-methylene, 
EPIKUROROHIDORAN, oxetane. a tetrahydrofuran 1. 3-dioxolane, Metal salts, such as a lithium triphloromethanesulfonate salt, are 
mixed with the electrolyte matter of polymers, such as EGHIRENIMIN. ethylene succinate, ethylene sulfonate, oxyethylene 
methacrylate, and oxyethylene cycle tris phosphazene, or oligomer. In addition, the salt which consists of organic acids, such as 
inorganic acids, such as alkali metal, an alkaline earth metal, aluminum, silver, copper, cobalt, zinc, ammonium, tetramethylammonium, 
phenyl ammonium, etc. a halogen and perchloric acid, a nitric acid, a sulfuric acid, phosphoric acid, and a boric acid, a truffe ROROME 
tongue sulfonamide and an acetic acid, toluenesulfonic acid, a salicylic acid, and a benzoic acid, is mentioned. 

[0039] In order to change into the condition that the cation of a previous salt and an anion can move the inside of an electrolyte to 
mixing. Although dissolution mixing is carried out with a simple substance or mixed solvents, such as toluene, pill gin. an acetonitrile. 
octyl cyano acetate, a cyclohexanone, alcohols, and water, in order [ whose magnitude of nothing and a eel is about 10-100nm ] to 
form reticulated, a conjugation polymer and an electrolyte a phase The compatibility of a solvent, an electrolyte and a solvent, a 
coojugation polymer, and an electrolyte and a conjugation polymer is important. 

[0040] If the electrical potential difference of 3-6V of a direct current is impressed to a transparent electrode 10 and a base electrode 
14. the cation of a salt and an anion will move to cathode and an anode plate, respectively, and will carry out electrochemistry doping 
of the nearby conjugation polymer. Gonsequently, P type and an N-type semiconductor will be electrochemically generated with 
sufficient balance, an electron or an electron hole will be efficiently supplied to a conjugation polymer, and light is emitted (for example. 
WO 96/00968). 

[0041] Thus, LEG has that structure is simple and the description that thickness control is easy and a low power. 
[0042] Although the luminescent color of emitter layer 13 the very thing can also be used for a display 2, the color of the request of 
those other than the luminescent color can be chosen between the emitter layer 13 and a transparent electrode 10 by coloring 
transparent electrode 10a which colored the transparent electrode 10 which touches the transparence coloring layer 15 prepared on 
the base which supports a transparent electrode 10, or the emitter layer 13. What changes the wavelength itself can be used for the 
transparence coloring layer 1 5 using color conversion coloring matter, such as coloring matter which penetrates request wavelength, 
such as an azo pigment used for a light filter, a nitroso pigment a nitro pigment and an alizarin lake, and benzopyranon. a kino lysine, 
ethyl pyridinium perchlorate. an ethyl bends oxazolium perchlorate derivative, a long wave with color conversion low [ the high short 
wavelength of energy ] — changing into merit is efficient 

[0043] Next, the manufacture approach of the member 1 for a push button switch concerning the gestalt 1 of operation is explained. 
[0044] In first the part in which the even transparence insulation film 9 is made into the bottom, and the keytop section 3 of this 
transparence insulation film 9 is located The band-like transparent electrode 10 almost equal to the width efface of the top panel of 
the keytop section 3 is formed. By performing negative printing in the opaque coloring ink which has protection-from-light nature and 
insulation from on this transparent electrode 10 centering on the part applicable to the top panel section of the keytop section 3 The 
opaque coloring layer 1 1 of sufficient magnitude for a wrap is formed for the periphery front face of the member 1 for a push button 
switch except the rear-face section of the keytop section 3. Under the present circumstances, the cutting die section 12 which 
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modeled the •configuration of the encaustic section of the display 2 which displayed the switch function is formed in the part in which 
the top panel section of the keytop section 3 of the opaque coloring layer 11 is located. 

[0045] Next, on the opaque coloring layer 1 1 . luminescent material is printed in magnitude slightly smaller than the magnitude of the top 
panel section of the keytop section 3 including the cutting die section 12. and the emitter layer 13 is formed. Thereby, the cutting die 
section 12 is filled up with the emitter layer 13. Furthermore, the printed sheet before size enlargement processing (not shown) is 
completed by forming the base electrode 14 of the almost same magnitude as the illuminant layer 13 on the illuminant layer 13, and 
making it the illuminant layer 13 stop at the cutting die section 12 of the opaque coloring layer 1 1. 

[0046] Formation of the encaustic section of a display 2. and opaque coloring layer 11 grade should just perform the usual 

transparence and opaque ink using technique, such as screen-stencil, ink jet printing, hot printing printing, gravure. spray painting, DIP 
coating, spin coating, and vacuum evaporationo. Moreover, the color of a printing base can also be used as it is. 
[0047] Next, size enlargement processing which set the printed sheet before size enlargement processing mentioned above by the 
configuration of the desired keytop section 3 by the compressed air and the vacuum forming, press forming, etc. is performed, and the 
size enlargement sheet which has the crevice in which the core material 22 of the keytop section 3 is formed is created. At this time, 
the flection of a transparent electrode 10 needs to secure sufficient radius of circle so that the resistance of a transparent electrode 
10 and a base electrode 14 may not change a lot. 

[0048] Next, after forming the moisture absorption layer 1 7 which touches the oxygen uptake layer 1 8 and this oxygen uptake layer 1 8 
in contact with a base electrode 14 in the crevice of the size enlargement sheet fabricated by size enlargement processing, the 
thermosetting resin which serves as a core material 22 from on that is poured in. and it is made to harden within metal mold. Then, the 
member 1 for a push button switch which forms a traveling contact 7 at the head of the press projected part 8 of the keytop section 3 
by applying conductive ink. and starts the gestalt 1 of operation is completed. 

[0049] A transparence conductive layer can be formed in what carried out iojection molding of the transparence insulation Plastic solid 
which became a request configuration, for example, the acrylic resin, as a transparent electrode 10 for SERAMMIKU, such as tin oxide, 
indium oxide, and a zinc oxide, by technique, such as electron beam evaporation, ion plating, and sputtering. Or the transparent 
conductive ink which mixed the particle of a ceramic in the transparence insulation resin solution can be formed by the general printing 
methods of application, such as screen-stencil, gravure. ink jet printing, spray coating. DIP coating, and spin coating. Or the resin 
compound which mixed the particle of the above mentioned ceramic to transparence insulation resin may be fabricated directly. About, 
the surface electrical resistance is 10-3000ohm/**, and light transmission is 50 - 90%. 

[0050] Although it is also possible to form a transparent electrode 10 on the Plastic solid (core material) beforehand fabricated by the 
request configuration When control of thickness etc. is taken into consideration from the facilities on industrial utilization, it is desirable 
to prepare a transparence conductive layer on the transparence insulation film 9 beforehand. Polyvinyl alcohol, polyethylene whose 
thickness is about 25-500 micrometers. Polyethylene terephthalate, polyethylenenaphthalate, the poly acrylic, A polycarbonate, 
polystyrene, poly FURORO ethylene propylene. Poly chloro TORIFURORO ethylene, the poly vinylidene, polyimide, polyamidoimide. 
Polyether sulphone. polysulfone, polyphenylene sulfide, Double **** which carried out the lamination of several sorts besides 
denaturation objects, such as a polyamide, polyarylate or a styrene system, a polyester system, a polyamide system thermoplastic 
elastomer, and those copotymerization objects, an alloy, of films can be used. 

[0051] If extended by the processing method which the transparence insulation film 9 mentions later, since the transparent electrode 
10 which is a transparence conductive layer is also set and extended, conductivity will fall, but since the transparent conductive ink 
which used the same resin as the transparence insulation film 9 as the binder has. adhesion or the near working characteristic, it is 
desirable. Furthermore, since a chain tends to break easily to 50% or more of Plastic solid, the conductive polymer whose very thing 
itself is conductivity has a rate of a drawing dramatically convenient although the transparent conductive ink which distributed the 
conductive filler brings about conductivity by the chain of a conductive filler. 

[0052] These conductive polymers Polyacethylene, poly para-phenylene, polypyrrole. The poly thiophene, the poly aniline, 
polyphenylene vinylene, poly seleno FEN, The poly azulene, the poly pyrene, the poly carbazole, the poly pyridazine, poly naphthylene. 
The polyethylene dioxythiophene which introduced substituents, such as the poly fluorenes, those alkylation, and alkoxyl-izing. Poly 
thienylene vinylene. Pori (3 methylthiophene), Pori (3, 4-dimethylthiophene), Pori (3-thiophene-beta-ethane sulfo nail), the poly methyl 
pyrrole, Cooju gated -system conductive polymers, such as Pori (it Is a KISHIRU pyrrole to 3), Pori (3-methyl-4-"pyrrole carboxylic-acid 
methyl), poly cyano phenylenevinylene, a poly dimethoxy phenylenevinylene derivative, or a polyisoprene conversion object, are 
mentioned. 

[0053] Among these, although it has the influence of a dopant, it is extremely stable to oxygen or humidity, and it is transparent and 
polypyrrole and the poly thiophene with high conductivity, and the poly aniline derivative are desirable. 

[0054] Since resistance sufficient in a conductive polymer simple substance cannot be obtained, it is necessary to dope. As an 
acceptor, halogens, such as iodine and a bromine, PF5, AsF5. the Lewis acid of BF3 grade. HF. HOI. proton acid and Para 
toluenesulfonic acid of H2S04 grade. Organic acids, such as PARAMETOKISHI ethyl toluenesulfonic acid. FeCI3. the transition-metals 
compound of TiCI4 grade. The alkali-metal earth, such as alkali metal as an organic substance or donors, such as tetracyano dimetan. 
tetracyano tetraaza naphthalene, and chloranil, such as Li, Na, and K, and calcium, Sr, Ba, etc. is mentioned. 

[0055] In order to raise the stability by humidity and temperature, an electrolyte anion and a cation are avoided, caution is required for 
a dedope and coordinate bond, copolymerization, etc. with a conductive polymer are [ it is / direction / good and ] an effective 
approach to immobilization. Especially the thing for which oligomer, such as DIN DORIMA which was made to carry out sequential 
association from a core molecule by considering as a start raw material, and was compounded [ monomer / of AB2 mold ] in the 
dopant polystyrene, polymethylmethacrylate, and polyurethane, a polymer, or a fullerene molecule is introduced into a functional group, 
and this is supported is simple, and it is especially desirable from the adhesion to a transparence insulation Plastic solid or a film 
increasing. Moreover, since the dopant which became many organic functions focusing on such support also becomes carrying out the 
bridge of between conductive polymer molecules, stabilizing in electric conduction, and lowering resistance, it is dramatically useful. It 
is better to make it store into a Plastic solid, since the effect of a dedope becomes very small where a conductive polymer is closed. 
[0056] Furthermore, in order to reduce conductivity, a conductive polymer is extended, it is useful to contract the intermolecular 
distance of a conductive polymer, and it can use the drawing at the time of size enlargement. 

[0057] Although a conductive polymer has the chemical polymerization method which carries out the polymerization of the precursor 
monomer using an oxidizer or a catalyst, a method of heat-treating and obtaining the intermediate field which consist of a 
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disconjugation polymer, or the electrolytic polymerization method which oxidizes or returns and carries out the polymerization of the 
aromatic compound electrochemically as a monomer, it is not limited to this, 

[0058] On the transparence insulation film 9, it can form by the general printing method of application in the state of a condition or the 
dispersed emulsion which prepared the low-molecular article of a conductive polymer by vacuum evaporationo etc., or was dissolved in 
water or a solvent The thickness is about 0.1-25 micrometers about In the case of a conductive polymer, even if there are much 
thickness and resistance and a non-ohmic ****** case thickens them, the resistance reduction corresponding to it is not obtained in 
many cases, and light transmission only worsens. Therefore, it is necessary to determine required thickness beforehand. 
[0059] Although it is also possible to form the display 2 to which itself emits light on an opaque electrode, to form a transparence 
conductive layer by the technique further mentioned above, and to form the overcoat layer 16 for protection if required, to give the 
coat which has sufficient engine performance, in order to protect the emitter layer 13 sensitive to humidity etc.. for example, to 
prepare resin with low moisture vapor transmission thickly is desired. 

[0060] When using a transparent electrode (transparence conductive layer) 10 for the rear face of the transparence insulation film 9 
and the transparence insulation film 9 is carried out outside, a display 2 can be protected with the continuous transparence insulation 
film 9, it is simple, and usefulness is high. For example, when using the luminescent color as it is. it is attained by preparing in order of 
the transparence insulation film 9. the opaque coloring layer 11. a transparent electrode (transparence conductive layer) 10, and the 
emitter layer 13. 

[0061] When using colors other than the luminescent color, it is attained by preparing in order of the transparence insulation film 9, the 
opaque coloring layer 11, coloring transparent electrode 10a. and the emitter layer 13 etc. coloring transparent electrode 10a — the 
binder of a conductive polymer or transparent conductive ink — organic coloring matter — small quantity — in addition, it can make. 
[0062] From an ERUGONOMIKKU design, the design of the complicated three-dimensional structure is required and size enlargement 
of the member 1 for a push button switch is carried out by the shaping approaches, such as a vacuum forming, blow molding, and press 
forming. The height of the square pole with which the configuration of a Plastic solid has the cross section whose magnitude of 5- 
30mm and the keytop section 3 key pitch is 3-20mm about or a cylinder, and the keytop section 3 is 2-1 5mm. Although there are many 
in which the top panel section of the keytop section 3 also has curvature, applying excessive flow stress to the display which emits 
light should avoid. 

[0063] A display 2 is near the top panel section of the keytop section 3, and since the part of members 1 for a push button switch 
other than keytop section 3 is laid or stuck on the fixed substrate 5. it is carrying out the flat-surface configuration. 
[0064] Especially at the time of size enlargement, since the side face of the keytop section 3 is extended, the transparence insulation 
film 9 and a transparent electrode (transparence conductive layer) 10 must be the ingredients suitable for this, and a thing without 
fracture or resistance lifting is chosen. A conductive polymer is an ingredient suitable for this, can form thickly the conductive polymer 
around the display 2 especially with the high rate of a drawing, and can suppress resistance lifting. When the side face of the 
background (ground section) of a display 2 or the keytop section 3 is opaque, compensating In the conductive ink mentioned later is 
also possible. However, when too much drawing which exceeds 100% is performed, there is a possibility that resistance may go up about 
10 times. In this case, conductivity is maintainable when a wire size mixes detailed conductive fiber 0.5 micrometers or less to a 
conductive polymer. As for the aspect ratio of the conductive fiber in this case. 50 or more are [ ten or more / 20 or more ] still more 
desirably good desirably. 

[0065] Although what gave a carbon coat or silver plating to ceramic whiskers, such as what tore carbon fibers, such as a 
polyacrylonitrile system, a zinc oxide, and potassium titanate, is mentioned, a flexible thing is good, the thing which gave silver plating 
etc. to synthetic fibers, such as an acrylic, rayon, polyester, and a phenol, or a single Wall nanotube, a multi-wall nanotube, etc. are 
mentioned, and a wire size is [ a nanotube ] dramatically convenient for conductive fiber 0.2 micrometers or less. Although loadings are 
determined by desired resistance, it is 0.1 - 20wt%. It cannot be overemphasized that transparency is so high that there are so few 
loadings that a path is thin. 

[0066] This transparent electrode 10 and the base electrode 14 which counters are vacuum evaporationo film about ceramics, such as 
metals, such as gold, silver, copper, nickel, and aluminum, an alloy or tungsten carbide, silicon carbide, tin oxide, and indium oxide, or 
can form fullerene by photopolymerization, the electron-beam-irradiation polymerization, the plasma polymerization, electrolytic 
polymerization, etc. It can form also in the conductive ink which mixed conductive fillers, such as carbon black besides these particles, 
and graphite, in insulating resin solutions, such as an epoxy resin, urethane resin, and silicone resin. 

[0067] Like a transparent electrode 10, in order to suppress the resistance change by drawing, since ductility becomes high, it is 
desirable to use the binder which consists of insulating resin as thermoplastics with big molecular weight, such as a polyamide with 
ductility, polyester, and thermoplastic elastomer. Furthermore, since a binder Is extended and the chain of an electric conduction 
particle is not destroyed, it is more desirable to fabricate thermoplastics or thermosetting resin in the plastic flow condition. In the 
case of thermoplastics, what has the melting point which will be in a plastic state at about 80-150-degree C low temperature, and 
softening temperature is good. Or a little solvent and a plasticizer are added, and if required, it will be made to dry after size 
enlargement Size enlargement postcure of the case of heat-curing resin is carried out using the thing in the condition of not hardening. 
For viscosity control and flow adjustment as long as it is required, you may mix with thermoplastics. 

[0068] When insulating resin is made into a conductive polymer, it is also possible the binder itself and to use it since a flow is 
maintainable even if the chain of a conductive filler breaks, since it becomes conductivity, and since lowering maintenance of the 
resistance can be carried out by the bypass effectiveness when the existing carbon nanotube of conductive fiber or flexibility is mixed, 
it is still more desirable. 

[0069] Although it may go across two counterelectrodes of a transparent electrode 10 and a base electrode 14 the whole surface from 
a viewpoint of resistance and they may be prepared, it is necessary to insulate them by the emitter layer 13, the transparence coloring 
layer 15, the opaque coloring layer 1 1, or other insulating layers. At this time, it is desirable from adhesion and a ductile point to use 
the same construction material as the base resin of a Plastic solid. When forming a display 2 selectively, and it can form with the usual 
lithography method or a usual additive process and the formative layer in conductive ink is prepared in a non-conductive polymer part 
apart from this, there Is no need of Insulating both, and it is simple, and desirable. When choosing two or more displays 2 and emitting 
light, a circuit pattern becomes complicated, and when it crosses, it is also possible to utilize the wiring rule used at the time of 
formation of the general circuit board, such as to prepare jumpering etc. and to cope with it etc. 

[0070] The feed to the member 1 for a push button switch prepares the electrode terminal of a base electrode 14. and the electrode 
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terminal of a» transparent electrode 10 in parts other than keytop section 3. Although the approach of contacting it and the electrode 
terminal which is in the location which counters to the circuit board 5 to lay directly, and pressing with an elastic body If required, and 
the method of processing a part for an electrode terminal area simultaneously at the time of the size enlargement of the keytop 
section 3, and preparing a projection or the approach through an electric conduction elastic body is simple The approach of joining with 
the approach using an edge connector, the anisotropic conductive adhesives which made insulating adhesives distribute an electric 
conduction particle can also be chosen, make it any — it has contributed to raising the degree of freedom of the design of the keytop 
section 3 including a display 2 by preparing the electrode terminal of a base electrode 14, and the electrode terminal of said 
transparent electrode 10 in parts other than keytop section 3 of the member 1 for a push button switch. 

[0071] Since the life of the emitter layer 13 is influenced by humidity and oxygen, a Plastic solid has gas transparency made of the 
organic material in many cases, and special consideration is required for it. Moisture vapor transmission is [ below three (g/m 2/24H, 
40 degrees C, JIS7129K) / oxygen permeability ] required for below one (cc/m2/24 H/atm, 0%RH. JIS7126K), and those engine 
performance requires that the life of the emitter layer 13 should be more than 500H. On the molding object which formed the design 
pattern which emits light as a barrier layer of moisture or oxygen, or its medium ingredient, for example, a transparence insulation film, 
the inorganic oxide of oxidation silicon, an aluminum oxide, a magnesium oxide, and others is used, and chemical-vapor-deposition 
methods, such as physical vapor growth, such as vacuum evaporation technique, the sputterin method, and the ion plating method, or 
plasma chemistry vapor growth, thermochemistry vapor growth, and photochemistry vapor growth, can be formed. Or the diamond-like 
hard carbon film can be formed with a plasma-GVD method or ionization vacuum deposition. 

[0072] If required, it is also possible to carry out surface roughening by corona discharge treatment, glow discharge processing, etc. 
beforehand, or to use the anchor coat agent of an alcoholic system, an urethane system, and an ester system. Since the oxygen as an 
oxidizer becomes easy to remain into the film when forming an inorganic oxide, the approach of not making carry out complete 
oxidation, but bottom-acid-izing with the oxygen of and making it perfect with the oxygen which diluted the back with inert gas 

is effective in precise film formation. Or an amino silanol is made into a catalyst, spreading desiccation is carried out, and the alcoholic 
solution of the monomer of a methyl silanol or a polymer can be fabricated using an anchor coat agent, if required. Or after making the 
sol condition which makes an acid or alkali a catalyst for the adding-water polymerization object solution of alkoxysilane, and contains a 
particle, riping and going via the gel state, the sol gel coating method to heat can also be used. 

[0073] since an organic radical remains in part in a sol gel process — a solvent — if meltable par hydronalium polysilazane is heated in 
atmospheric air and it converts into oxidation silicon, since there will be no organic radical and the precise film will be formed, it is 
dramatically effective. Polysilazane can be made to be able to adhere in a gaseous phase or the liquid phase, and it can heat several 
minutes at the temperature of about 120 degrees 0 from a room temperature, and can process by leaving it in atmospheric air. Since 
the polysilazane method is good for there to be no process of vacuum actuation and to form a precise oxide layer simple, it is desirable. 

[0074] Although a precise inorganic oxide layer can control gas transparency, as for the mineralized front face, it is desirable to make a 
front face organic further in order to tend to call moisture. When a methyl silanol is used, since a methyl group turns to a front face, it 
is effective. In addition, it is desirable to make it organic on an inorganic oxide front face by chlorosilicanes [, such as a silane coupling 
agent, ], such as chloropropyl trimethoxysilane and mercapto propyltrimethoxysilane. or alkoxysilane. In the case of the diamond-like 
hard carbon film, the front face consists of carbon and hydrogen and water repellence is highly desirable. 

[0075] The member 1 for a push button switch formed with the vacuum forming etc. prepares the pocket section in the air beforehand, 
pours in thermosetting liquefied resin etc. after fabricating here, closes a display 2, prepares it in a desired configuration with metal 
mold, and forms a core material 22. Under the present circumstances, it is desirable to form the moisture absorption layer 1 7 which 
prevents enclosing drying agents, such as hygroscopic mold goods and films, such as polyamide resin, or silica gel, a zeolite, and barium 
oxide, and a display 2 absorbing moisture. Moreover, since oxygen permeability can absorb much oxygen well, polysllane, such as a poly 
methylphenyl silane besides oxygen absorbents, such as iron powder, vitamin 0, and a catechol, is efficient, and especially the thing to 
establish for these oxygen uptake layers 18 is desirable. 

[0076] [Gestalt 2 of implementation of invention] drawing 2 shows the member for a push button switch concerning the gestalt 2 of 
implementation of this invention. 

[0077] The member 1 for a push button switch concerning the gestalt 2 of operation shown in drawing 2 forms the display 2 with an 
alphabetic character, a sign, or a pattern in the pars intermedia of the keytop section 3. and the field emitter 4 which carries out 
spontaneous light to a display 2 is used for it. 

[0078] The keytop section 3 with the press projected part 8 which can press the center section of the dome section 23 of the contact 
sheet member 24 which formed the traveling contact 7 in the inner surface of the dome section 23 in which elastic deformation is 
possible so that a traveling contact 7 might be allotted to this stationary contact 6 and the location which counters to compensate for 
arrangement of the stationary contact 6 on the circuit board 5. and this contact sheet member 24 in the member 1 for a push button 
switch concerning the gestalt 2 of operation is formed in one. 

[0079] Then. 1st resin Plastic solid 19 fabricated by the desired keytop configuration in the front face of the transparence insulation 
film 9 is formed in one. and the transparent electrode 10 is formed in the rear face of the transparence insulation film 9. 
[0080] The transparence coloring layer 15 which formed the encaustic section of a display 2 in the part which hits a transparent 
electrode 10 in a rear face at the top panel section of the keytop section 3 in transparent coloring ink is formed. Although a display 2 is 
formed in a part of top panel section of the keytop section 3, the emitter layer 13 which consists of luminescent material is formed in 
the rear face of the transparence coloring layer 15. and the rear face of the transparent electrode 10 around the transparence coloring 
layer 15. Moreover, the **-SU electrode 14 by the silver paste is formed in the rear face of the emitter layer 13. 2nd resin Plastic solid 
20 which is the core material which formed the press projected part 8 in the part which hits the rear-face center section of the keytop 
section 3 through the moisture absorption layer 17 is formed in the rear face of a base electrode 14 at one. 

[0081] In addition, about the ingredient of each part material in the gestalt 2 of operation, since it is the same as that of the gestalt 1 
of operation, refer to explanation of the gestalt 1 of operation. 

[0082] Next, the manufacture approach of the member for a push button switch concerning the gestalt 2 of operation is explained. 
[0083] First, the band-like transparent electrode 10 almost equal to the width efface of the top panel of a keytop 3 is formed in the 
part in which the keytop 3 of the rear face of the transparence insulation film 9 is located, and the encaustic section of a display 2 is 
formed in transparent coloring ink on this transparent electrode 10. Next, luminescent material is applied on the transparent electrode 
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10 by the side of the rear faoe of a keytop 3. and a display 2. and the emitter layer 13 is formed. Next, except for the part which hits in 
the center of the rear-fece section of the keytop 3 of the emitter layer 13. the insulating ink which has protection-from-light nature 
and insulation is applied on the periphery section of the emitter layer 13. and a transparent electrode 10, and the opaque coloring layer 

11 is formed. On the illuminant layer 13, a base electrode 14 is printed as a counterelectrode, and it stops in the printing area of the 
opaque coloring layer 11. 

[0084] Next, size enlargement processing which set this printed sheet by the configuration of desired 2nd resin Plastic solid 20 by the 
compressed air and the vacuum forming, press forming, etc. is performed, and the size enlargement sheet which has the crevice in 
which 2nd resin Plastic solid 20 used as the core material of the keytop section 3 is formed is created. 

[0085] Next, after forming the moisture absorption layer 17 which touches a base electrode 14 in the crevice of the size enlargement 
sheet fabricated by size enlargement processing, the configuration of 2nd resin Plastic solid 20 of pouring in the thermosetting resin 
which sen/es as a core material from on the, and having the press projected part 8 in the center section is molded and stiffened within 
metal mold. 

[0086] Then, a traveling contact 7 is formed at the head of the press projected part 8 of 2nd resin Plastic solid 20 which is a core 
material by applying conductive ink, and the member 1 for a push button switch of the condition except 1st resin Plastic solid 19 is 
completed. 

[0087] Next, to the front-face side of the location where the transparence insulation film 9 in which 2nd resin Plastic solid 20 which is 

a core material was formed corresponds, adhesion immobilization of 1st resin Plastic solid 19 which is the core material beforehand 

formed in the desired keytop configuration is carried out, and the member 1 for a push button switch is completed. 

[0088] since it be maintain at the environment condition by vyhich the emitter layer 13 be isolated from the external ambient 

atmosphere since the emitter layer 13 be arranged between 1st resin Plastic solid 19 and 2nd resin Plastic solid 20 and be prepared in 

the location of the pars intermedia of the keytop section 3 , if it be in the gestalt 2 of operation , even if there be no effect receptacle 

****** of oxygen or humidity and it use it for a long period of time , the luminescence engine performance do not fall . 

[0089] [Gestalt 3 of implementation of invention] drawing 3 shows the member for a push button switch concerning the gestalt 3 of 

implementation of this invention. 

[0090] The member 1 for a push button switch concerning the gestalt 3 of operation shown in drawing 3 forms the display 2 with an 
alphabetic character, a sign, or a pattern in the pars intermedia of the keytop section 3, and the field emitter 4 which carries out 
spontaneous light to a display 2 is used for it. 

[0091] In the member 1 for a push button switch concerning the gestalt 3 of pperation, the transparence insulation film 9 is in a fiat 
condition. 1st resin Plastic solid 19 fabricated by the configuration of a desired keytop is formed in the front face at one, and the 
transparent electrode 10 is formed in the rear face of the transparence insulation film 9. The transparent oxygen uptake layer 18 is 
formed between the transparence insulation film 9 and 1st resin Plastic solid 19. 

[0092] The transparence coloring layer 15 which formed the encaustic section of a display 2 in the part which hits a transparent 
electrode 10 in a rear face at the top panel section of the keytop section 3 in transparent coloring ink is formed. Although a display 2 is 
formed in a part of top panel section of the keytop section 3. the emitter layer 13 which consists of luminescent material is formed in 
the rear face of the transparence coloring layer 15, and the rear face of the transparent electrode 10 around the transparence coloring 
layer 15. And the opaque coloring layer 11 which has protection-from-light nature and insulation is formed in the lateral portion of the 
emitter layer 13, and the rear face of a transparent electrode 10. Moreover, as the rear face of the emitter layer 13 and the end face of 
the opaque coloring layer 11 are covered, the **-SU electrode 14 by the silver paste is formed. 2nd resin Plastic solid 20 which is the 
core material which formed the press projected part 8 in the part which hits the rear-face center section of the keytop section 3 is 
formed in the rear face of a base electrode 14 at one. The moisture absorption layer 17 is formed between the base electrode 14 and 
2nd resin Plastic solid 20. 

[0093] In addition, about other members without the ingredient of each part material and explanation in the gestalt 3 of operation, since 
it is the same as that of the gestalt 1 of operation, or 2, the same sign is given to the same configuration and those explanation is 
omitted. 

[0094] Next, the manufacture approach of the member for a push button switch concerning the gestalt 3 of operation is explained. 
[0095] First, the band-like transparent electrode 10 almost equal to the width efface of the top panel of 1st resin Plastic solid 19 is 
formed in the part in which 2nd resin Plastic solid 20 which is the core material of the rear face of the transparence insulation film 9 is 
located, and the encaustic section of a display 2 is formed in transparent coloring ink on this transparent electrode 10. Next, 
luminescent material is applied on the transparent electrode 10 by the side of the rear face of a keytop 3. and a display 2, and the 
emitter layer 13 is formed. Next, the insulating ink which has protection-from-light nature and insulation is applied on the periphery 
section of the emitter layer 13, and a transparent electrode 10, and the opaque coloring layer 11 is formed. In the rear face of the 
illuminant layer 13. a base electrode 14 is printed as a counterelectrode, and it stops in the printing area of the opaque coloring layer 
11. 2nd resin Plastic solid 20 which is the core material which formed the press projected part 8 in the center section through the 
moisture absorption layer 17 is formed in the rear face of a base electrode 14 at one. 

[0096] Next, to the front-face side of the location where the transparence insulation film 9 in which 2nd resin Plastic solid 20 which is 
a core material was formed corresponds, it forms in the configuration of a desired keytop beforehand, adhesion immobilization of 1st 
resin Plastic solid 19 which is the core material which formed the oxygen uptake layer 18 in the part which touches the transparence 
insulation film 9 is carried out, and the member 1 for a push button switch is completed. 

[0097] since it be maintain at the environment condition by which the emitter layer 13 be isolated from the external ambient 
atmosphere since the emitter layer 13 be arranged between 1st resin Plastic solid 19 and 2nd resin Plastic solid 20 and be prepared in 
the location of the pars intermedia of the keytop section 3 , if it be in the gestalt 3 of operation , even if there be no effect receptacle 
****** of oxygen or humidity and it use it for a long period of time , the luminescence engine performance do not fall . Moreover, since 
the transparence insulation film 9. a transparent electrode 10, the opaque coloring layer 11. and a base electrode 14 continue being in a 
flat condition, and size enlargement processing of the keytop section 3 is unnecessary, conductive degradation of a transparent 
electrode 10 and a base electrode 14 does not arise. 

[0098] By the way, idea ** also showed [ the design of the various displays 2 ] the typical thing to the gestalt 1 of operation thru/or 
the gestalt 3 of operation at drawing 4 thru/or drawing 13 . 

[0099] The 1st mode of the display 2 shown in drawing 4 has the inorganic oxide layer 21, the transparence insulation film 9, a 
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trarrsparent electrode 10, the opaque coloring layer 1 1 that has the cutting die section 12, the transparence coloring layer 15 which 
buries the cutting die section 12. the illuminant layer 13, and the base electrode 14 in an order from the top. Here, the transparence 
coloring layer 15 forms the encaustic section, and the opaque coloring layer 11 forms the ground section. 

[0100] The 2nd mode of the display 2 shown in drawing 5 has the inorganic oxide layer 21, the transparence insulation film 9, a 
transparent electrode 10, the opaque coloring layer 1 1 that forms the encaustic section, the transparence coloring layer 15 which 
constitutes the ground section, the illuminant layer 13, and the base electrode 14 in an order from the top. 

[0101] The 3rd mode of the display 2 shown in drawing 6 has the opaque coloring layer 1 1 which constitutes the ground section which 
has the inorganic oxide layer 21, the transparence insulation film 9, a transparent electrode 10. and the cutting die section 12, the 
illuminant layer 13 which buries the cutting die section 12 and forms the encaustic section, and the base electrode 14 in an order from 
the top, 

[0102] The 4th mode of the display 2 shown in drawing 7 has the inorganic oxide layer 21, the transparence insulation film 9. the 
transparent electrode 10, the transparence coloring layer 15 that forms the encaustic section, 2nd transparence coloring layer 15a 
which forms the ground section and the illuminant layer 13, and the base electrode 14 in an order from the top. 

[0103] The 5th mode of the display 2 shown in drawing 8 has the illuminant layer 13 and base electrode 14 which bury the cutting die 
section 12 through coloring transparent electrode 10a which enters into the opaque coloring layer 11 which constitutes the ground 
section which has the inorganic oxide layer 21, the transparence insulation film 9, and the cutting die section 12. and the cutting die 
section 12, and forms the encaustic section, and coloring transparent electrode 10a in an order from a top. 

[0104] The 6th mode of the display 2 shown in drawing 9 has the inorganic oxide layer 21. the transparence insulation film 9, the 
transparence coloring layer 15 that forms the encaustic section, the opaque coloring layer 1 1 which forms the ground section, a 
transparent electrode 10 and the illuminant layer 13, and the base electrode 14 in an order from the top. 

[0105] The 7th mode of the display 2 shown in drawing 10 has coloring transparent electrode 10a which constitutes the bonnet ground 
section for the periphery of the inorganic oxide layer 21, the transparence insulation film 9. the opaque coloring layer 11 that 
constitutes the encaustic section, and the opaque coloring layer 11 in an order from a top, the illuminant layer 13, and the base 
electrode 14. 

[0106] The 8th mode of the display 2 shown in drawing 1 1 has the inorganic oxide layer 21, the transparence insulation film 9. the 
opaque coloring layer 11 that constitutes the encaustic section, the transparence coloring layer 15 which constitutes the ground 
section, a transparent electrode 10 and the illuminant layer 13, and the base electrode 14 in an order from the top. 
[0107] The 9th mode of the display 2 shown in drawing 12 has the inorganic oxide layer 21 which covers the keytop section 3 in an 
order from a top. 1st resin Plastic solid 19 which is a core material, the overcoat layer 16 (transparence insulating layer), the opaque 
coloring layer 11 which has the mold omission section 12 and constitutes the ground section, the transparent electrode 10 which 
constitutes the encaustic section, the illuminant layer 13. the base electrode 14. and the opaque insulation basic field 22. 
[0108] The 10th mode of the display 2 shown In drawing 13 has the inorganic oxide layer 21 which covers the keytop section 3 in an 
order from a top, 1st resin Plastic solid 19 which is a core material, the overcoat layer 16 (transparence insulating layer), the opaque 
coloring layer 11 which has the mold omission section 12 and constitutes the ground section, the transparence coloring layer 15 which 
constitutes the encaustic section, the transparence insulation film 9. the transparent electrode 10, the illuminant layer 13, and the base 
electrode 14. 

[0109] Among these, as for what the pattern [ that what was shown in drawing 4 , drawing 6 , drawing 7 drawing 8 , drawing 9 , drawing 
.12 , and drayying 13 consists of an alphabetic character, a sign, or a pattern ] section emits light, and was shown in drawinjg_5 , drawing 
10 . and drawing 1 1 , the ground sections other than an alphabetic character, a sign, or a pattern emit light. Moreover, since what was 
shown in drawing 8 and drawing 10 does not need to color a transparent electrode 10, does not have to set to transparence coloring 
electrode 10a and does not need to use the transparence coloring layer 15 in this case, a production process becomes easy and it can 
reduce a manufacturing cost. 

[0110] In addition, the transparence coloring layer 15 and the opaque coloring layer 11 have that good which uses elastic resin and an 
elastic elastomer as a binder, is what mixed the color and the pigment sticks to the transparence insulation film 9, and is similarly 
ductile, and it Is desirable to use resin like the transparence insulation film 9. 



[Translation done.] 



http://v\ww4.ipdl.ncipi.gojp/cgi-bin/tran_vveb_cgi.eije 



2006/06/15 



JP,2002-367469,A [EXAMPLE] 



1/2 ^-v 



♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^**^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] The [example 1] example 1 is equivalent to the gestalt 1 of implementation of this invention. 

[0112] First one side of 100-micrometer polymethylmethacrylate (AKURIPUREN, product made from Mitsubishi Rayon) was made to 
distribute 3% of multi-wall nanotube (0.01 micrometers of wire sizes, 5micro of average line length, high peri-on company make) using a 
homogenizer to the solid content in the Fori (3, 4-ethylene dioxythiophene) (DENATORON 4001. Nagase& Co.. Ltd. make) solution 
which doped sulfonated polystyrene, and transparent processing liquid was obtained. 

[0113] Processing liquid was completely applied to one side of a film by the gravure coating machine, and the transparent electrode of 
1-micrometer thickness was formed. In 70% (JIS-K7105) of total light transmission of this thing, they were surface-electrical- 
resistance SOOohm/** (JIS-K6911). The ground section of a display 2 was removed with insulation in the black coloring ink which has 
electric shielding nature in the opaque coloring layer 1 1. the display 2 and the terminal area of a base electrode 14 were removed by 
screen-stencil, and it applied to the whole surface. Pori (2-methoxy-5-ethylhexyloxy) -1. The LEG ink which consists of 4- 
phenylenevinylene, polyethylene oxide, a lithium triphloromethanesulfonate salt, a cyclohexanone, and ethyl alcohol by printing like the 
opening part minimum of the ground section the 1 8-micrometer emitter layer 13 Subsequently, the terminal electrode connected with 
the base electrode 14 which turns into a counterelectrode on the illuminant layer 13, and it was prepared in the opaque coloring layer 
11 with a silver paste (DODENTO NH-030A, a thermoplastic polyamide binder, product made from Japan Pewter). After this presswork 
termination, the vacuum dryer could be used, it was made to dry and the printing film was obtained. 

[0114] Using the metal mold which has 12 mold cavities which have the diameter of 12mm. a depth of 78mm, and a base R50mm 
concave bend side, and the male which consists of an elastic body of 90 degrees of hardness (Shore A) which carried out templating by 
this, the metal piece with a diameter of 8mm was put on the display for heat insulation, it heated at 110 degrees C with infrared 
radiation, the metal piece was removed, and the printing film was promptly pressed between the colds. 

[0115] After removing a male, initial-complement casting of the poly methylphenyl silane and liquefied epoxy resin which mixed barium- 
oxide powder as a core material 22 was carried out. and the press projected part 8 was fabricated to the core material 22 with the 2nd 
male which has the cross-section configuration shown in drawing 1 , 

[0116] Next, the mask of the electrode terminal was carried out, aluminum was processed by the ion plating method in the oxygen 
ambient atmosphere, the aluminum oxide was formed in the Plastic solid front face, adhesion formation of the trimethoxysilane was 
carried out by the gaseous-phase method, and the member 1 for a push button switch was obtained. 

[0117] When the electrode terminal of the member 1 for a push button switch and the electrode terminal on the circuit board 5 were 
set and laid and direct-current 6V were impressed to the emitter layer 1 3, the display 2 presented luminescence altogether, brightness 
was 62 nits, and the half-life was 1225H. 

[01 18] The [example 2] example 2 is equivalent to the gestalt 1 of implementation of this invention. 

[0119] First, 100-micrometer polymethylmethacrylate (AKURIPUREN) It is 1/6-mol sulfonation DIN DORIMA (to one mol of the DIN 
DORIMA trade name (PA) DAB 8 used as starting material, the diamine butane and cyanoethylene of a DSM company) of the structural 
unit to the poly aniline in one side made from Mitsubishi Rayon. In the DMF solution which mixed the thing to which eight mols of 
benzenesulfonic acid were made to react It is 3% of multi-wall nanotube (0.01 micrometers of wire sizes) to the solid content. Smicro of 
average line length, high peri-on company make, and azo dye (Permanent Red 4R, product made from San-yo Coloring matter) — solid 
content — receiving — 0.1wt(s)% — added, it was made to distribute using a homogenizer and the processing liquid of transparent red 
was obtained. 

[0120] Processing liquid was completely applied to one side of a film by the gravure coating machine, and the red transparent electrode 
10 of 1-micrometer thickness was formed. Furthermore, the conductive polymer solution which is not colored was applied to the 
perimeter of a display 2 by 1-micrometer screen-stencil. The total light transmission of this thing was 72% (JIS-K7105), and surface 
electrical resistance was 600ohm/** (JIS-K691 1). The ground section of a display 2 was removed in the black coloring ink which has 
electric shielding nature and insulation in the opaque coloring layer 11, the display 2 and the electrode terminal area of a base 
electrode 14 were removed by screen-stencil, and it applied to the whole surface. The 20-micrometer emitter layer 13 was formed for 
the LEC ink which consists of Pori (2-methoxy-5-ethylhexyloxy) -1. 4-phenylenevinylene and Pori (9 and 9-G n-hexyl FUORENIRU -2. 
7'-diyl), polyethylene oxide, a lithium triphloromethanesulfonate salt, a cyclohexanone. and ethyl alcohol by printing like the opening part 
minimum of the ground section. 

[0121] next 0.15 mol % of vinyl groups — the included poly dimethylsiloxane (KE-78VBS, Shin-Etsu Chemical Co., Ltd. make) — silver 
powder (made in [ Fukuda Metal Foil & Powder ] a sill coat) — solid content — receiving — 75wt(s)% — the electrode terminal 
connected with a counterelectrode with a thickness of 50 micrometers and it on the emitter layer 13 was prepared in the opaque 
coloring layer 1 1 with the conductive ink which consists of an included kerosine solution. After this presswork termination, the 60- 
degree C vacuum dryer could be used, it was made to dry and the printing film was obtained. 

[0122] When the same metal mold as an example 1 performs compression molding and size enlargement of the keytop section 3 was 
carried out, with the drawing of the transparence insulation film 9. the conductive ink which consists of this unvulcanized silicone 
rubber also flowed, and carried out size enlargement. 

[01 23] About 0.3 cc casting was carried out at 1 20 degrees C. it is made to react with silicone rubber, and a 60-degree C vacuum 
dryer may be used, and the vinyl ester resin (made in [ Dow Chemical Co. ] Diller Ken 411) which mixed permutite powder, iron powder. 
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and 'benzoyl t)eroxide as a core material 22 was dried. Furthermore, initial-complement casting of the vinyl ester resin containing 
benzoyl peroxide was carried out. and the press projected part 8 was fabricated to the core material 22 with the 2nd male which has 
the cross-section configuration shown in drawing 1 . 

[0124] an electrode terminal — a mask — carrying out — a polysilazane steam — for [ 25 degrees-C ] 5 minutes — hitting — a 
gaseous-phase method — adhesion — it saved in the layer of 25-degree-C50%RH. and was made to convert into precise silicon oxide 
one whole day and night Furthermore, this Plastic solid was soaked in the alcoholic solution (solid content lwt%) of mercapto 
propyltrimethoxysilane. and was dried promptly, and the member 1 for a push button switch was obtained. 

[0125] When the electrode terminal of the member 1 for a push button switch and the electrode terminal on the circuit board 5 were 
set and laid and direct-current 6V were impressed to the emitter layer 13, the display 2 presented luminescence altogether and the 
half-life of brightness was 1360H in 60 nits. 

[0126] The [example 3] example 3 is equivalent to the gestalt 2 of implementation of this invention. 

[0127] first, one side of 2 50- micro meter polyethylene terephthalate (lumiler. Toray Industries, Inc. make) — silicon oxide was formed in 
one side and the t * ^" ® ® * ^ ''^^ * * ® " * ^ ^ eiectroue lu anu uie inorganic oxiue layer were 

acid ghost by the ion plating method, respectively. The total light transmission of this thing was 80% (JIS-K7105), and surface electrical 
resistance was lOOohm/** (JIS-K6911). 

[0128] The kino lysine derivative (NKX-1768, made in Sensitizing dye Lab) was mixed as color conversion coloring matter to 
thermoplastic polyester (SUTAnKKUSU PLC, product made from Fuji Photo Film Industry), and the ink for transparence coloring layers 
was adjusted. On the transparent electrode 10. the transparence coloring layer 15 was printed by screen-stencil. 

[0129] Subsequently. Pori [9 -(3, 6, 9-trioxa DESHIRU)- The 1 .5-micrometer emitter layer 13 was formed by ink jet printing so that the 
transparence coloring layer 15 might be covered in the LEG ink which consists of a carbazole -3, and 6-diyl], oxyethylene cycle tris 
phosphazene. toluenesulfonic acid sodium salt and a pyridine. 

[0130] Next, in the same black ink as an example 1. formed the insulating layer in the part except the center section and electrode 
terminal of the emitter layer 13 by screen-stencil, and a vacuum dryer may be used, it was made to dry, and the printing film was 
obtained. The mask of the part for an electrode terminal area was carried out aluminum was vapor-deposited, and the conductive layer 
which consists of carbon ink was further formed on it 

[0131] With the male which has the same cross-section configuration as what is shown in drawing 2 . the press projected part 8 was 
fabricated to 2nd resin Plastic solid 20 which is a core material, the keytop section 3 which consists of acrylic resin further was stuck 
with 2 acidity-or-alkalinity acrylic adhesives, and the member 1 for a push button switch was obtained. 

[0132] When the electrode terminal of the member 1 for a push button switch and the electrode terminal on the circuit board 5 were 
set and laid and direct-current 5V were impressed to the emitter layer 13, the display 2 presented luminescence altogether, brightness 
was 75 nits, and the half-life was 1300H. 

[0133] The [example 4] example 4 is equivalent to the gestalt 3 of implementation of this invention. 

[0134] First, the 1 5-micrometer ethylene vinyl alcohol copolymer film was laminated as a transparence insulation film 9 to both sides of 
the 100-micrometer polypropylene film which performed double-sided plasma treatment The ground section of a display 2 was 
removed in green opaque coloring ink. the display 2 was removed by screen-stencil, and it applied to the whole surface. The electrode 
terminal connected with a display 2 and it by ink jet printing in the Pori (3, 4-ethylene dioxythiophene) solution containing the dopant to 
which the 1/6-mol sulfonation fullerene (the mixed fullerene of C60 and C70, product made from MER) and the oleum of a structural 
unit of Pori (3, 4-ethylene dioxythiophene) were moreover made to react was formed. Furthermore, the 5-micrometer base electrode 
14 was printed so that this formed poly thiophene layer might be covered for the silver paste used in the example 1 from the perimeter 
of a display 2 to an electrode terminal area. The total light transmission of a transparent electrode 10 is 65% (JIS-K7105). and surface 
electrical resistance formed the emitter layer 13 with a thickness of 2.0 micrometers so that a transparent electrode 10 might be 
similarly covered for the ink for LEG which consists of Pori (the p-phenylene -2. 6-benzimidazole) and polyethylene oxide which were 
SOOohm/** (JIS-K6911), and toluenesulfonic acid lithium salt by ink jet printing. Subsequently, the electrode terminal connected with 
the base electrode 14 of the illuminant layer 13 and it was detached and formed from the formative layer of the display 2 of the keytop 
section 3 in the conductive ink which mixed silver powder with thermoplastic polyester (made in [ Toyobo Go.. Ltd. ] Byron GVlOO) 
with a melting point of 86 degrees G. After this presswork termination, the vacuum dryer could be used, it was made to dry and the 
printing film was obtained. 

[0135] Using the female mold which has 15 mold cavities with flat 3mmx5mm and base with a depth of 1mm which it has, and the male 
with which 2.8mmx4.8mm and a top panel with a height of 0.9mm have a flat configuration, the 2.6mmx4.6mm metal piece was put on 
the display 2 for heat insulation, it heated at 120 degrees G with infrared radiation, the metal piece was removed, and compression 
molding was promptly performed for the printing film between the colds. When size enlargement of the keytop section 3 was carried 
out with the drawing of the transparence insulation film 9. the conductive ink which consists of thermoplastic polyester also flowed, 
and size enlargement was carried out. 

[0136] After removing a male, initial-complement casting of the liquefied epoxy resin which contains 50wt(s)% iron powder as a 
deoxidizer was carried out, and the press projected part 8 was fabricated to 2nd resin Plastic solid 20 which is a core material with the 
2nd male which has the same cross-section configuration as what is shown in drawing 3 . Furthermore, the keytop section 3 which 
consists of acrylic resin was stuck with 2 acidity-or^alkalinity acrylic adhesives. Dipped into the phenyl silanol solution which carries 
out the mask of the electrode terminal of the acquired Plastic solid, and makes an amino silanol a catalyst, it was made to dry and 
react at 40 degrees G promptly, the silica layer of 2-micrometer thickness was formed in the Plastic solid front face, and the uniform 
member 1 for a push button switch was obtained. 

[0137] When the electrode terminal of the member 1 for a push button switch and the electrode terminal on the circuit board 5 were 
set and laid and direct-current 4V were impressed to the emitter layer 13, the display 2 presented luminescence altogether and the 
half-life of brightness was 2300H in 65 nits. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view having shown the member for a push button switch concerning the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is the important section sectional view having shown the member for a push button switch concerning the gestalt 2 of 
this operation. 

[Drawing 3] It is the important section sectional view having shown the member for a push button switch concerning the gestalt 3 of 
this operation. 

[Drawing 4] It is the important section sectional view having shown the 1st mode of the display of the member for a push button switch 
concerning this invention. 

[P.n3wInjS.5l It is the important section sectional view having shown the 2nd mode of this display. 
[Drawing 6] It is the important section sectional view having shown the 3rd mode of this display. 
[Drawing 7] It is the important section sectional view having shown the 4th mode of this display. 
LQr3wi.QS„?] It the important section sectional view having shown the 5th mode of this display. 
[Drawing 9] It is the important section sectional view having shown the 6th mode of this display. 
[Drawing 10] It is the important section sectional view having shown the 7th mode of this display. 
[Drawing 1 1] It is the important section sectional view having shown the 8th mode of this display. 
[Px^wmgJ 2j It is the important section sectional view having shown the 9th mode of this display, 
[Drawing 13] It is the important section sectional view having shown the 10th mode of this display. 

[Drawing 14] It is the important section sectional view of the member for a push button switch which used the light emitting diode for 
the conventional light source. 

[Drawing 15] It is the important section sectional view of the member for a push button switch which used the electric bulb for the 
conventional light source. 

[Drawing 16] It is the important section sectional view of the member for a push button switch which adopted the conventional light 
guide section material. 

[Drawing 17] It is the important section sectional view of the member for a push button switch which used EL sheet for the 
conventional light source. 
[Description of Notations] 

1 Member for Push Button Switch 

2 Display 

3 Keytop Section 

4 Field Emitter 

5 Circuit Board 

6 Stationary Contact 

7 Traveling Contact 

8 Press Projected Part 

9 Transparence Insulation Film 

10 Transparent Electrode 

1 1 Opaque Coloring Layer (Insulating Layer) 

12 Cutting Die Section 

13 Emitter Layer (Insulating Layer) 

14 Base Electrode 

15 Transparence Coloring Layer (Insulating Layer) 

1 7 Moisture Absorption Layer 

18 Oxygen Uptake Layer 

19 1st Resin Plastic Solid (Core Material) 

20 2nd Resin Plastic Solid (Core Material) 

21 Inorganic Oxide Layer 

22 Core Material 
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[Drawing 1] 
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^0 ^«OS*i!|%Rs!cV>{± F:^— t LTiDL i , Na, K^O 
y C a . S r , B a ^OT;!/* y ^JB±S 

[0 0 5 5] Sffi, ^*fc<tSS^tt«:iS?i6S/'c4i>, 

AB2SJ<7)^yv-;&tti|gil3p^tL. ^L^mt^ts^ii^m. 

4«y^<^;b^af^'y u— jj?y'>U'^>ii(0;*-yrfx' 
c n^sjf-r set (s^^iTfe t) . mm&m.*&.me-'(^'^ 

fflTfeSo «imi4iKyv-*<iifih*nfctt«-e«j!ttK- 

[00 5 6] ■^P>lc. »«tt^«T^-t±^rci6tca, « 
[0 0 5 7] «l«144?y v-a. ^OMfKf**yT-;& 

CO 0 5 8] mmt&mn.y ^ ±iai, mnn^^v 

<0 T-(Dll5J>^S«r^«l?T*ISft«*\ zl<§gl^{±^?PJ»c}g 



-6- 



11 

CO 0 5 9] i2:>gTfentf. ^^0^*«;^±tc^ngtt 

Co 0 6 0] i&BM^m^y>nvL.Q(Dmmicmmmm 
iiL.s^muz'r^t. mmLrcmmmmi±y^iiL.9 

m) 1 0. ^yti^mi 3(omicm^f^ctic^omf&'^ 

CO 0 6 1 ] ^yt^im<D&^mmr^m^it. mmm 
m^y^iiL.9^ ^mmm^mi k m&mmmmi o 

CO 0 6 2] x;I/dry ^^y^-r^if^^jb^^. IS*t«:3^^ 

5-3 Omm. 4^- h >y ^gB 3 O:^^^ 3 — 2 0 mm 
fi2— 1 5mmT?fe^o h y ^"^3 (D^MS^h^^ 

C 0 0 6 3 ] ^^gp 2 {^4^- h T'gP 3 ^D^SSBiS^tC 
CO 0 6 4] KJg^tCii;. 1ttC(i4^-h^yyg|5 3<0{|iJffi 

cmmmmm) i oticintcjgL/ci^j^T^&ttnffjS:^ 
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immt)^ 0 . 5 /i mi^T<7)atai4^5mi4««i«rig^-r ^ 

ot;(±. $e>tcMSL<«i5 0W±*^cJ:i/>o 

Co 0 6 5] JJ^UT'^Un- hiJ;l.|^^cD^-4<>^T 

;i/-:hy^zL— :/l?7b^^tf 

oTi^^^nS*^ 0. 1 --2 0 w t %T*fe-So M^b^Uffl 

CO 0 6 6] ccoSH>§^ffii oi:Wrp]*r'5^-x®^i 
20 4ti:. ffi. ^ y>>-;l/, 

flg^fSti: il^ U fcS«14-r t^: cfc o T ^ Jg^T^ ^ 

CO 0 6 7] mwm& \ (^hnmz^ m^i^^^mk^ 
<^oi?f^L(/\ .^pi^l4<Sflio^^ti:. 8 0-1 sot; 
CO 0 6 8] mmMm^mw&.if^^)'^-h u/cis^ 

COO 6 9] jgH^mi 0^-<-X®lll 4 i:C0 2O(D 
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J3 

U v-gI5ii-{c»att-i' >■ {c J: S}gfigg;Sr^t5-S t . 
[0 0 7 0] JffflXf -yg^-fflgp** 1 '\<Oj&tt{±. h 

fflgPW 1 ©4^- h -y ygp 3 J-;^i^cogl55i-tcS{t C i: T\ 
S^ai 2 *#46fc+- h -y ygp 3 ^-cO i fi&S^ 

[00 71] fg^t*Jl 1 SO^^fi. iSg^^^fci 0 

«tt^a7j<^^]gii^A^3 (g/m2/24H. 40 "C. 
J I S 7 1 2 9K) JWT. K^^Ji^AM (c c/mz/ 
2 4 H/a t m. 0%RH, J I S 7 1 2 6 K)J^T*^i2^ 

wr\ igTie^JS 1 3 (om^i)^ 5 0 0 Ht4±fa6s c 

[00 7 2] *:^S;S:C,^f. ^i6rjD-^»^jas, yn- 



1#IS2 0 0 2-3 6 7 4 6 9 

[0 0 7 3] V^;l/y;l.aT'{4. -g|5*^«A^Si^-rs/-c 
ii>. j^SiJ oIJS*/ ^- K a 4^ U ^ -If ^^^'tM'^ T-AdI^ 

fSffiT-f>f«5-lJ-, SiSA^e 1 2 0 "CiSScDigST'SiSf^^An 

[0 0 7 4] mmtiimmmimmii:ffxmm^m\-t^ 

^mcoiy^ >y y U >^SiJ^§gi,^{i ^ a n >->?.t 
[0 0 7 5] K3S^Jgl¥T}g^*n^cWaiXl'>y^fflgl5 

7^mif^cti,m^Li^\ life. sm. e* = vc. 

[007 6] mmnmmnmm 2 ] 0 2 c cr>^m 
[0 0 7 7] mziCTnLfcmmiommzicm^wm:^^ 

*^-h-y>^3<0«t>raa5»Cia«tfcfecD-^feoT. 

[007 8] iisa<oj^® 2 icm^wsoy^^ y ^mmt 1 

{ca, [HlSSa«5±<0@S»J^6©EStC-&*3-l±TilO 
H^igj^e i:«f6]-rsfiiBfi:pi®)S^S7^iE-r-5<t3{c 
^iiMm^jm^ K-AgP 2 3 ©F^Etc pIKSj^ 7 ^SrtStt 
fc^;^->— h gptf 2 4 i: . C <OSf^->— h ^tt 2 4 <0 F 
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[0 0 7 9] ^cr\ mmf&mi^y^jvL.9(Dmmic 

[0 0 8 0] ig0^tt<Sl otcgStcti. ^-h^y:/^3 

gp 3 (omm^^mc a fc ^ mmic^i±m^ s ^m^frcz^ 

[0 0 8 1] jS::Jo. mMcomm 2 iCtoi f^^3\ii^o:>m 

[0 0 8 2] :ki^c. mmcomm2im^ivm:^^^:/'^m 20 
[0 0 8 3] ^-r. mBmmiiy^jvL.9(Dmm(D^- 

1 oo:)±icmm^m^-f>^'vm7r^^2(Dmm^^mf& 

m\ oRrym7rs^2o:>±icm^LX^yti^mi 3^jg^ 

ii^y^^^ytf^m 1 scD^m^tmBMnmi ocd±ic 30 
m&m 1 1 <Dwm:i^ u y\^icm^^o 

[ 0 0 8 4 ] c (DWmm^i^- h ^JE^ • M^fS. 

[0 0 8 5] UmuXlc^-DXf&m^nrcmMSy 
- h(D\H]mc^-:^mm 1 4 tcjg-T'SKSjl 1 7 40 

't'^aptcjf jE?^g5 8 ^m-t^m 2 mmf&mni 2 0 (ob^ 
[0 0 8 6] ^(D'ik. z^ux$>^m2mmf&mt^2 o(D 

mj^i^mf&Lxm 1 mm^mi*i 1 9^m^i^rc^mo!>iv 
[0 0 8 7] z^Mx&^m2mmfS.mi^2 q^b 

tti. ^i^^m<o^-v-j'mmcm^\.rcimx^^m so 
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1 *^^-rso 

[0 0 8 8] mm(oBm2{c^'DXht. ^imm 1 3*^ 
mimmim^i 9 tm2mmmB^2 0 to:>m\nmm 
^n+- h >y ygp 3 (D^?m(o^m\^mfi^nx\.^^rc 

fgJfettSl 3*^^g|5|?H^A^&j;^}RS^^t^n/clg^ 

[00 8 9] mmcommcomm 3 ] 3 c*. c ^d^sb^ 

[0 0 9 0] Il3tC^Lrc||j5SOJig^3tC<|g;5ifS]X-l' 

^y^m^ttut. m^ximmmic^:i>m^^m2 

^^-h -y':/^3o:>4^mmcm^frc^o:>x;k^x. m^jk 

[00 9 1] mmoDmm 3 icm^^mT.-^ ^m^ti 1 
xit. mmi^m^y ^ )VK9}itw^mr^ms^\z$>r^ ^ ^(o 

9is^-w\z.m'f^ircx^^. mmM^y>()\y 

A9coaffitcti. )ie^tt<li 0;6^^Ct^nTV>^o 

mm&r7>()\^L. 9 tm 1 mmf&mni 1 9 tcomiat. m 

10 0 9 2^1 mmmm I oicmmicit^ ^-hyy's^3 
(o^mmc'^rz^mmcmmrj:m&^>^xm^.S!^2oy 
mm^^m^Ltzmmm^ 1 5if^m^^tix\.^^o m 

)iB^«fe^ 1 5 cT^sffiRa'jgB^apfes 1 5 (Dmm(D 
mmmm 1 o(Dmmiat. ^^um^^^^^^ytwm 1 

3;6^^tt^nTl^^o -^-LT. ^^ti^M I 30PMgPh 

mmm&mi itimi^f^nxi^^o ^tz. ^yti^mi 3 
(ommjSLZf^mmm^m 1 1 (omm^mo ^oicLxm 

xhtc^^^-xusi Atm^f^nxi^^^o 
xmm 1 4 <oK®(cti. ^- h ^y T'gp 3 oasffi^gptc 

mi^2 o^—mcmf^^Lxi^^o ^-xmmi 4tm2 

[0 0 9 3] :^t3. m^o:>mm3ic:$o(^f^^^tt(Dun 
j^zfrnmco^i^mog^mc-oi^xit. mm<oBm 1 xt* 

x^t\fE>(omm^m^-t^o 
[0 0 9 4] :k\c. mm<^mm3\c%^nmy^^ -j9-m 
gptt^oiajiTJiitcoi/^TittB^-r^o 

[0 0 9 5] S-r. SB«j|felg14:7>f;l/i:.9CDSffiiOK«' 

T'$)^m2<isi«jKf4:2 omum't^mmc. m 1 i^sg 
fijcjgf*i 9co^m(D^hmsmi.\^^^^(ommnm\ 0 

s^gP2o«^gp«:jgfiSc-rso mmn^^-Y 
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77 

tcif JE§^g|5 8 /■c:E;*tT'fe«^ 2 jSflifigJ^f* 2 0 ;Sr 
CO 0 9 6] i^tc. S«T'fe«.m2l^Sis!tm2 O^J^ 

^mum 1 So 

[0 0 9 7] nmoT^mziz^-oTit. ^ft^mi 3*^ 
M 1 mmm^Vf. i 9 i:^ 2 mmim^^ 20 1 comicmm 

si^*eiStt7-r;i/i:»9. mmmmi o> 

1 1 Rt?-<-Xtt1S 1 4 A^TtB^t«cfil«S ST 

[0098] ^)5S(7Dm^ 1 nmmm<omm 3 

[0 0 9 9] 0 4lC^Lfc*S^a5 2cO^ 1 ©ll^fi, ± 

*^ e/ii#{i:^tis?fki^M 2 1 , mmi&mi±y i' 9 , 
SB^wfiii 0. s^sgpi z^m-t^^mmm^m 1 

mi 5*<if^gp^mL, ^mmm^i n^ms^^m 
[0 10 0] m5ii:7ikLrcm^^2<Dm2<ommi. ± 
mmnmi 0. ««gi5«rjKfie-rs^SB9«fe^ 1 1. us 
msi 4*wbTi/''So 

[0101] 06t^Lfc«5^a5 2<Ol|3ODS<^{i. ± 
*^e)IlISS{c^ti^fk?^®2 K SH^*6^e:7-<;l/A9, 

SB^misi 0. ^^^gi5i 2^^-r^m^^mm.-t^^ 
mmm^rn 1 1 > mtrns^ 1 2 ^ffiJ6T«^gp^jB^-r 

[0 10 2] 0 7 lC^LfcS^a5 2<7D^4<0^mi. ± 

s^ti@ 1 0. mmsi^m^-r^i&mm^ 1 5 ^ii&gi! 
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— X«@l 4^WLTI/^-So 
[0 10 3] 08tC^LrcS^a52<O^5CDS«a, ± 

*^ ^mstc^s^ik^s 2 1 . mm^mi^y -r- 9 , 
K ffi^^gni 2tcA»)ii^*M^gp*jgfig-r««feisw 

mffi 1 0 a , gfeSlsmffi 1 0 a «r^LT*felrSgP 1 2 
^ai6Sfl3ieft:^ 1 3&tf--<-X«ffil 4;&WLTV> 

So 

CO 1 0 4] 09JC^Lirc«^g|5 2®m6©ffi««, ± 

70 e./®sic^«s^fk^%s 2 1 . mnmrn^y-f )vk 9 . 
1 1 , 1 0, ^iiif-m 1 3mf^-7. 

a® 1 4^^LTt/-'So 
[0 1 0 5] 01 0tc^Lfc^^gP2OM7«®«|{i. 

9. mm^m^t^y^mmm^i k ^swigfes 
1 1 (^^m^m^^^m>^m^t^m^mmmm 1 0 a, 

1 3mS^-7.Wm 1 4^^LTV''So 
[0 1 0 6] 0 1 1 tC5^LfcS^g|5 2«Oll8cD«««, 

20 ALti^^mmicmmmimm 2 1 . mmmm't^y ^ 
9, ««gp^^fig-rs^SB^^feji 1 1 tm^^mm.^ 
«]SB^if€usi 5. SB^mi 0. nm^mi 3ms^ 

[0 10 7] 01 2tC^Lfc^^gl5 2(D^9(7D«1t{±. 

±*^?. /listed- h -y :/gi5 3 ^mwt^mwmimm 2 

U S:«T'fe5mi1»ligfiicJ^«:l 9, ^~f%-^~vm 

1 6 (jiB^^e^s) . wm^^i 2^mL.im'^mm.f 
^^mm^mi k ^^gp^^fiE-rssB^aas 1 0, 
^{if-mi 3, -<-xmsi 4Rt;^SRgteiiittsfi5i» 

30 2 2^^LTV^So 

[0 1 0 8] 01 3fC^LfcS5^g|5 2(D^l OCD^Ii 

»2 K >-S;«T-feSm HtflifigJgf* 1 9, 

i-iii 6 (mmmmm') . m.m^^\ 2^mL^m^m 
^t^^m^nm^m 1 1 , mm.^^mfS.t^mm^m 
1 5, mmmm'\Sc.y^)\yi.9. mmmmi 0, ^9t^m 

1 3Rr>''^— X*:^ 1 4^WLTV"'So 
[0109] C«'5-^. 04. 06, 07. 08, 0 
9, 01 2Stf01 3tc5^L.f::fe®{±, 3S:^, n^'5V,t 
40 0ffi^A>c>^SM1ta5A^^7t-rs?.CDT-$.f3, 0 5, 0 
lOSir>*01 UCi^L/cfeoa, t?-^Xti0ffil? 
JMil-OJttgPA^ft^-r-SfccOT'feSo Sfc, 08i:01O 
{Cg^LfcfeOti, S?g«ffil O^rSfeLTS^Sfem® 

1 0 a i: brctcT'^t), c<r>m'^\zitmmm^m 1 5 

[0 110] ;ft*5, ]gB^«fe^ 1 5 t^mmm^m 1 1 
Lfc mmt/m^y -c 7i/i» 9 tcsB 
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[0 111] 

immmi mmm i ] mmm i it. c<D^m(ommo:> 
mm 1 ifCMJtt^^<oT-&^o 

[0 1 1 2] 1 0 0 /X mcD;KUp<^;l/;>«^^i; U 

X;l/.1-^>^l:^Kt;>;^^>;S:K-e>^L/c:4^»J (3. 4 

Co 1 13] mmm^y^j\^i:.(D}=^mic^^^}:£T:n-^ 
c(Di><D<D^ymmmm7 0% cj i s-k 7 1 o 5) 

r\ SffiSJaSOOQ/n (J I S-K6 9 1 1) trfc 

fco (2-^ h4^S/-5-J:^;l/^::^^>';l/;^-::^i/) 
-1. 4->'x-U>lf-U>i:j}^Ux9^U>';^'4^'9-^ 
F h h U :7 o D ^ ^ > X ; 1/ > K U ^ A JS ^ ^ □ ^ 

13«:. Ol^Tffi^-X^ (K-xVhNH-0 3 0 

(tt) Si) -efSTtftill 3±tc^f^«<l^;5:^^^X« 
IS 1 4 i:^ntc:Sil*^§iS^a<1^^^0.^«feS l i icm 

[0 1 14] HSl 2 mm. gg^ 7 8mm. J^ffiR 5 0 

8mmcO^SK-^g^. *i1^^(Ccfct) 1 1 OX^lctm 

[0 115] Si^:&IXt3l^V>fc:^. S«2 2i:LTKfl: 
/ ^ U 'J? A«»*«:tg^ L fc # U >< X ^ > jffi 

^■r 2 (DMStc <^ . ;S;tJ 2 2 tcjf jE5lgp 8 ^im 

[0 116] 'Alc. mmtf^^^-^x^L. mm^m^^ 

UVi 1 ^tf fCo 

[0 1 17] }fa]X><^y^fflgp«i cos<Si^^i:[HlKg 
(ttSSe V«:9liD-rS^^^a52{i:±T«^«rMU iWffl 



1$Ba2 00 2-3 6 7 4 6 9 
{i6 2-hT% ^iSaSfi:! 2 2 SHT^ofco 

CO 1 18] [^fiti0ij2] nmmz\t. ^<^wm<^%m 

Co 1 1 9] ^-r. 1 0 0 /im^D4?U U 

4t U 7- U >tc^eO«ii#ffiiO 1 / 6 ^;l.<7)X;l/^h yft 

U>^ttl^?^ai:L/cf^>KU x'-^B°p^DAB (P 
A) 8t0 1^:;MC. ^>'tf>'X;l/.1x>®8^;l/*SiS^ 

3%ov;i/^H7;a— (^so. o i /x 

^i^tc^Lro. lwt%^j!inL. >i->^>^':^-f'!f— 
CO 1 2 0] iOM^^y^ ?VL.(Oi=^miC^^\£Tu—^ 

^m^^m2<DmmiC l /xmy^^U-^mgiKc^ti^^L 

20 fco c(Di>(D<D±ytf^mmmi±7 2% (j i s-k 7 1 
0 5) T\ mmmfiite 0 oq/d (j i s-kg 9 1 

B'JT% m7jk^2Rzf^—7.mmi 4(Dmm^^^^m^ 

(9, 9->^-n-^4^>';l/:7;^-U'-;b-2. 7' -i^ 

^tc9l«'JT2 0 /xmc7)fg^i*M 1 S^mf^Lfco 
CO 1 2 1] :^tc. lf~;l/SO. 1 5'ejl%^tS^-Vi^ 
;<^;l/i/n4^'9'> (KE-78VBS. ftSft^XH 

(m W) ^mm^lcML? 5 w t %^Cf>^a>':/rg?$ 

fi^^t^^mm^^>^r\ ^^HiM 1 3±tcip^5 0 ^ 
40 [0 12 2] mmm 1 ^fRiit^o^^T£Ejte^jg;&m>. 

[0 1 2 3] :S;*^2 2i:LT^fiJc-tf;^-5^ h)f»*^i*5K) 

«JBg (7^'7-y>4 1 K im S) 

0. 3cci4SiL. 1 2 O'tT'v'Urn-VzfAii^fctCjg 
/S^-^. 6 0rcDMSI2<t^BT'cfc<l£<g^-ti:/co ^6 
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ttStc J: 0 . Z-J^ 2 2 tcjf a^Has 8 L fco 
CO 1 2 4] aSSg^^r-^xi'U JJ?ys^7if>ilSJt 
2 5t:5^KfeT. MtiitTf^^?. 2 5°C5 

+ v/i/5>'OT;l/n-;bjgfS (SJ^^J- 1 w t %) [cm 

CO 1 2 5] nm7.^y9-m^ti 1 o«®ffi^i:iHii^s 

S5±<75B«?i:;&^to^rttSL. M7t{*»l 3{i: 
*?5ft6 V^97il0-r5t«^g|5 2{4^T%>t*ML. JWfi 

cieo^h-e^^MSBfii 3 6 oht-^-d^-co 
CO 1 2 6] mmm3] mmmsit. zLnm^nmm 

C0 12 7]S-r. 2 5 0/iin<OjJ^Ux5=-U:y7^b7af 

mcj^K). mmwm i o i:is«^fi:^e2 i ^^n^n 

I S-K7 1 0 5) mmmHtX OOQ/D (J I 
S-K6 9 1 1) TSofco 

Co 1 2 8] ^RimttjJ^'Jx;j^'r;b U^Jf^-f ^>XP 
LC. «±¥«7^';l/AI^ (ft) ia. ) {cfe^JSSfejg 

i: LT4^y U iy>mmW (N K X - 1 7 6 8. iS^fe^ 

CO 1 2 9] [9- (3. 6. 9-hU:t 

h U '>Aigi: tf'j iy'>i:A>e>^S L E C'r'>^ 

1 - 5 II m(Dmti^m 1 3 ^ji^fie Lfco 

CO 1 3 0] ^kic. mmmi tmm(Dm&^>i^-v. % 

my -< jVL,^mtco mmiQ^^^^^:A^u tjvz- 

CO 1 3 1] m2iz^ti,(r>tmcmmmvi^mr^m 

mic <fc 0 . ;S;#T-fesm 2 ^BgfiEJg^*: 2 0 (cif fff^gp 8 

1 ^tf/to 

CO 1 3 2] JffflX-r-y^fflgP*? 1 03«jSS^i:[aIKS 
«5±®miSi^?fc«:^^-a:TKBL. ^^tWm I Sic 

Itl 5-hr\ ^^mii 1 3 0 OHTfeofco 

c 0 1 3 3 ] [Hiteffij 4 ] mmm 4 c <o%g«£o«fis 
CO 1 3 4] SMifeiiift^-f/i/AgfcLT. mm 



^'2) *#Bfl2 00 2-3 6 7 4 6 9 
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/\/L.<OMWlfC 1 5 Mm'^^^L'^'tr— ^bZ^Ua— 
•J v-7w-;l/i,;gr^ |. ^fc. m&<0^^m^^ 
>'^t?a7KgP2<Ditbgi5;&7>^U->gig)jT% SS^gn2;& 
^^^St^^jSLfCo ^<0±{C. 4?y(3. 4-x5^U' 

^Mt^^-bV (C 6 OSD'C 7 0(Dm-^y^~ly 

^#tf;K'J(3. 4-X^U>i?;i-4i«>5^;t7x>')jgfS 

Xh«rS^gI5 2tOSH*^c,mgi4Sg^g|5$T% COJgfig^ 

1 4*ffisijb/-c<, mmwm\ o(n±^mm]m'it&5% 
( J I s - K 7 1 0 5) t?. mmmut 5 o o q/d 

(J I S-K6 9 1 1) -^^-otz 

(p-7xXU>-2. 6 -^>'v'''t'5:SfV— 
4?Ux5=-U>5t-4^1^--f' Ki: h/l/x^/xyl/.-f^^KU g^-i; A 

20 Mtnj:*). ^B^^^i o«rS'5<}:3ti:> P5 2. O^m 

^ttj^UxXx;!' (/^-rai/G V 1 00. ^#^55 (*) 
©) i:SB*&5S«-il-&LfcS?^14^>^^-e. SlJtft:^ i 3 

ygi5 3£Da^gP2cDJgfi)tgA>P,fSL.TJgfi)cL/::o 

CO 1 3 5] 3mmx 5mm, gi^ 1 mmcO|g®*'S2pjB 
%W-r5 1 SffltO^^+tr-r-)-— ^WrSiSSii:2. 8m 
JO mX4. 8mm. Sf^O. 9 mm<D^Di*^ipa!5:JB*f* 
*-r«4iSJ^fflV\ a5^g|5 2{c»f^(r)/c46 2. 6mmx 
4. 6mmO^JS;t^«^, lS^^r|.i^ti: J: !3 1 2 01C{cAd 

ff^^Jg^fTofco 4^-f--y:/gP3^i5jg-r5i:, 
m^^s y XX T-;l/*> c, nsi^mW&-( >^ €, )gWiieiS147 
-r;l/A9<0j®#i:i:fefc«i«iL. «JK?nfc„ 
CO 1 3 6] 4iM^l?f3^l^/-cm. S?^l^35SiJi:LT5 

0 w t %(Dmi^^tsmi^aL:i'.j(--ymm^ii:mm&sk 

ia3lc5^-rfe<Di:|Bii;»fffiJK4^**-r^ll2cDffiSJ 
40 fc J: t) . 2 SSmJgf* 2 0 {Cif ffS^gp 8 

3 ^ - jsitz ^ u /i/S«?fijms L /-Co » e. nz-c^jgf* 
Co 1 3 7] ^fa]x^••y^fflgR*^ 1 cD®@4s^i:i5iKa 

S5±omMiS?^i:^^t)-H:T«HU. ^^f*S 1 3lc 
iSjjS4 V^R)J!)P-r^^«^gP2{i±T^)t;&ML. »^ 
W {i6 5^hT-i|i«W«2 3 0 0HT-S&oAco 
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CO 1 3 8] 
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